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m m « 

m Rhodococcus mm m * -c^m ^ & mm^m vn&mm^z?- 
t *ttf # s m mmmm ^ ^ ^ - *s «t # ^ _ ^ ^ ^ Tfg?& tn^i x. ^ >/\° 

U&flrT-CMteBSffefSi Rhodococcus Rafeli^aL#5 Rhodococcus JSIBtt 
Rhodococcus MOT^ffi V>T#& 15°C S 4 J iM^#T^«f£?ijg«^^liH 

BlW£ffi<hbfcfe§^>X^A;^jA< JB^£>nTV^ (Weickert et al. , Curr. 
Opin. Biotechnol. 1 494-499 (1996), Baneyx, Curr. Opin. Biotechnol. 10 
411-421 (1999) )c ^cIiM«ff?MMT\ 18°C^e> 37 0 CTr^»r UZhWkX-$ 

& *i& E £ & * . 
3tcBI1f l^^Trte: Saccharomyces cerevisiae Pichia pastoris (Cereghino and 
Cregg, Curr. Opin. Biotechnol. 10 422-427 (1999)), Sf 9 MM (Miller, Curr. 
Opin. Genet. Dev. 3 97-101 (1993) ) fcEMWmm&m^it btffll^ai^ 

T-Atftia e> nt u s afi, £ n e> *&3ti&&#* 30<c tfrtt t? fc ^ t aa^ti x#>K9 
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E;>a«.S.M.:iZ« 



^m^-rn-^yA^mcDm^nom^. ^(DM&oti&cDmmumzm 28<c 

T&D, Mi&^teB 1&°CX&%> (Agathos et al. , Ann. N. Y. Acad. Sci. 589 
372-398 (1990), Faber et al. , Yeast ii 1331-1344 (1995) )„ £/c, (Pichia 
pastoris) &m i^T^*^ >rtt?W(DW£.&ff5lSk'&, •Z<Dm&.<Dfntb<DMm& 
m\ZB dOWfoV, Mi&U&U^} lS'C-C&S (Brocket al. , J. Membr. Biol. 1M 
147-161 (2001), Sarramegna et al. , Protein Expr. Purif. 24 212-220 (2002) ) Q 

■g : &&zk&m&f3L^d? >AS7M&mM^-&%zt&mm2iTz>o i5°c 

Rhodococcus JB«£JB ^T^gfe©i|R#-jfeX-^ >A°^ jg£gjf 

Pt^-^f^f: 15~16°CT©^JM->X^-A^\ ifefiV^gtt^ix.^ > 
/^R&g^Sii-fcfln?** (#S¥ 10-503090, Mujacic et al. , Gene 238 
325-332 (1999) )» ±i©<J;5 CBAi^Sfefe 15°C~18°CT©|R^ 

©S3re&£ = tot, ^©^<Da^fflJ3a^ffl^T©ffi^x.37>/\°^H^ 

fg5J $ i*# * Sffifift-C % & '1 5°C ~ 1 8°C J^T, n £ b < « 4°C fu^T^Ji $ -fr § 

ct«^^t#ient b^b, i5°c^T, mz 4VMfex\%±m<Dm 
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.ei?S8.4c^..-:73 



m\r*tL\-£&\t* btl&o ^rZ\^C\ ^^m^Bfe. Rhodococcus IMl^f j£ 

tifc, mm-fcu&m (4°c^e» n°cmw iz&^x, ^sast^ijmb^ 

Rhodococcus erythropolis darkin et al. , Antonie van Leeuwenhoek 74 133-153 

(1998)) «4°c^e> z5°c&^<DfemfcummT»&ii?T&MBm~c\ mnt^mm 

t.(DWmUm^n^^WP^i^t^^^^ (De Mot et al. , Microbiology 143 
3137-3147 (1997)) t>H3!£ tlT^fc D jt^X^^W^fe^^Trfe^o 
£ fc Rhodococcus JSfflg^T , ;*cft§g £ (QW.^^ 9 $ —hmm £ tlTfe D (# 
H¥ 5-64589, #i¥ 8-56669) , ^Jt^^^W^^-^biftSiFLffiW^ 
^^^-fe^ffi-T^) CWm^ 10-248578) o 

^t>\z$>A?m(DmmmB&m^&mmmmM^z&-(DMm^~^K 

t^. -Tftfr^ £T5PJi£fM!!bfc^tlT\ 30^fc:|3^T*fflJI&£*i5it£ii\ 

4°C^T^T^H^M«-r§©T$.^o b^b, £ti£Tfo 

Streptomyces coelicolor te: Rhodococcus erythropolis ch IH b < j&|gl1f(£> — g 

jteTSI^^P^nTV^ (Murakami et al. , J. Bacterid. Hi 1459-1466 (1989) ) 0 
^t(D?t>(D— ^lipA»^« 253 T^yM^e»/^^^>A°^K^r3- FbT£> D> 
£<D TipA^W^Wte^X h l/yh>^MM^b, ©^©yn^E-^-fl^ 

TipA-^^-x h u?° hym&fotis-cftm U g#©S&j£3te^ 

5fi^^{gji-r^^ t^e-tiTVife (Holmes et al. , EMBO J. 12 3183-3191 (1993), 
Chiu et al., Biochemistry 35 2332-2341 (1996) ) o Z\<Q TipA i§fg^:7°P 

^e-^-i lipA_«j£«e^^ffi V^cM^M^Ji^^^-^^^^nT^ 
Streptomyces JSl^-C^^ >A°^X£^gi£-ti:fcM/^g> ; g> (Enguita et al. , FEMS 
Microbiol. Lett. 137 135-140 (1996)) 0 Rhodococcus erythropolis fcfe^Tfe, 

xipA mmytm?, mn\z mut^^a^-^-oymzmm^ >^^w<om 
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Streptomyces J»«HMPgtilfc, tnmmmM^Z $ 5 § <h*x. 5n5^, 

& 3o°c £at K*r * £ * £ »sm&<D? > a° ^ rjss^b * n § #y a^ifc 

»&nTViS (Schein and Noteborn, Bio/Technology 6 291-294 (1988) , Piatak 
etal. , J. Biol. Chem. 263 4837-4843 (1988). Schirano and Shibata, FEBSLett. 
271 128-130 (1990), Vasnia and Baneyx, Protein Expr. Purif. 9 211-218 (1997), 
Lin et al. , Protein Expr. Purif. 1 169-176 (1990) ) n fot, m 15°C.£AT© 

mz 4 t ctt^T©^^^?^bv^#^-6n^o ^na, tnec^w^s 

tti&S ^ #£\ «ft © & £ # > a° ^ s £ b $ n& £ *t 25 & £# 
6n*^6T?2&*- ^nfcBLTH $?^»S5fe© a-amylase %$H$W%:m^£ 
bT§§5l£-t3:fcM#sPf — #ffii~<2> % <D(D (Tutino at al. , Extremophiles 5 

257-264 (2ood), mmmmmo^? ^—-tw^ < , aja^^:*^ss**©tts 
^c:t?*%0j#5>«, Rnodococcus mm^-c^^? >Ki?n zmmmmhm 

-4- 



WO 2004/016792 



PCT/JP2003/010209 



(3) 4°CT^?1L#^ (1) Ikfete (2) <Dmm^?& — 0 

(4) ^^jWja^ Rhodocgccus JKSBg*g&S, (1) ^6 (3) 0V*ftt*>©58 

(5) Rhodococcus JgiBffl^fl* R. erythropol is ^ R. f ascians & «fct£ R. opacus 
•fobfc&mfr tlZ>, (4) (D^Jg^^^-o 

(6) SSiWft^M^^h^S, (1) 3^6 (5) ©^tn^©H 

(7) i5 , c*je^.*»t'i«s*#TT?i&^«Biia©iiai*ffi» , r* 

^>/N°^K^n- Ft§, (l) ^6 (6) ©^fn*©^^/^-o 
T^&^;i^^n-->^<&£'eO (1) fr<£> (7) ©ViTti^o^g^^^^ 

o 

(9) (1) 3^6 (8) (DVi-rn^©^^^i7^-^^^^M^M#o 

(10) (1) #6 (8) ©V^Tn^©^§ig^^^-^ffl^T^>/\ 0 ^M^jg 

(12) ^TJSilft* (ID ©^i^^^^-o 

(13) fejEffllfia* Rhodococcus JB<BBn?&3, (11) (12) ©fgJfi 

(14) Rhodococcus RIK^' R. erythropol is > R. fascians & =fc R. opacus 

d^^i^ss^n^ (13) (D^s^^^^-o 

(15) i^wftxM/yh>TJ5§, (id frs (14) <wrn#> 

A"5ItM75:^;V^^ n-- >^gS&&#& (11) 3^6 (15) ®^tn*©^i 
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?.<mj.eum 



(17) (11) (16) <DK'?ftfr(D!£mHr#'- ^t&M^ito 

(is) (id (i6) <D\,*-?nfr<DmM^i?#— ^m^x^y/^zw 
d9) Rhodococcus mmm*-cm&fcfc?&mmmmte& x> mmm m b#s 

(2 0) Rhodococcus liS^ R. erythropol is , R. fasciansj o cfc R. opacus 

frsfcaifrfr&s&sna, (i 9) ©sbsi^^— <, 

(2 1) BiaM&JRj&S^:*-* M/:/h>T?&&, (19) *fcli(2 0) ©S83B^ 

(2 2) TipAjt^^°P^-^-IB^J, ^*Mfc^£SA BJ#g&fg 1 

BBffJ cfc Tfi IM jttfe? & -gr trgf 3> -fe y K Rhodococcus MIBM^^^X^ 
g#£«^&£&DNA1g#& h >W'l4jtf5 J ?^#^, (19) 

3^5 (2 1) ©V^Tn^cD^Jl^^^-o 
(2 3) (19) (2 2) O^fn^C^^^-^^ Rhodococcus 

(2 4) (19) frS (2 2) <D\t*-Ftlfr<D56M<*&*--&mte~C&>/ , <9K 

^>/\°^5f Ki" Sate^S, f5?m^#T^it?rTOfo Rhodococcus MM 

xmmm%Lls%2> Rhodococcus Blgli^I^^^^-. 

(2 6) TipA jte-ryn^E-^-gH^j, ^^i&fc^&mApsmfzn 1 

IBffJ TipA jtfc^^tm y K Rhodococcus Jgffflttffl $ 

gflfiSiMS: DNA 6 LR^^X h 1/7° h >W'l45f fS^-^-tK ^5fejt 

fe : ?&<£fi&#TT?ii5fi"*Jt&& Rhodococcus_JgaB0F*3"e^#5g3K 

Rhodococcus mmmmmmmm^z 

(2 7) $&(l«Iffl^7X5 F©g#*»fciB^fc DNA *JH 

(2 6) cp Rhodococcus Mlfflg^M^^^^^^ 

(2 8) TipA fl tfe^r/P^E-^-a* TipA-LGlO :/P^-^~T&£ (2 6) * 
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&tt (27) (o Rhodococcus mmmmm mm^M^z ■ 

(29) IB?'J#-5§ 106 tCg^tl^KIEM^WTS pTip-NHK IS?U#-5§ 1 0 

7 fc&snasiSffiai&^rr* pTip-NH2, bb^i#-# ios ^^$n^m*@s^j^ 

tt5 pTip-CHL BB^J#-^1 0 9 t^$n-5*ftSE^I*Wr* pTip-CH2, IB^J# 
#11 0 fcS^n^ittSBBai pTip-LNHL BB#l#-*§- 1 1 lic^^tl^^ 
ISa^iJSttl) pTip-LNH2, IBM#^ 1 1 2 £ $ *i £ i^SIB^J & ft £ 
pTip-LCHK @BM#^- 1 1 3 fct^tlStSSB^^f t5 pTip-LCH2. pTip-CHl. U 
pTip-CH2. U pTip-LCHl. 1 £> «fctf pTip-LCH2. 1 6 £jSiR£ *l£ (2 6) 
#5 (2 8) tPVvrnfo CD Rhodococcus M^Bg^M^M%^^^^— , 

(30) Rhodococcus 11B^ R. erythropol is ^ R. fascians & <fc IS R. opacus 
ftZfe&Mfr SMK^tl^, (2 5) (2 9) ODVvfnfog? Rhodococcus MM 

(3 1) (2 5) (3 0) g)Vvrn#>g> Rhodococcus JBIBMfflBf *$M^ga 

^ ^ _ Rhodococcus MIBBtre«te&fe, 

(3 2) MIfefitT 15 < C*je^.S^SSmT563B$1i:S2:tA«HJi^:^> 
/^K^n — FTSiHS^S^tT (25)^6 (30) <D^~?¥lft<D Rhodococcus 

mmmmmmmmm^^^—^m^xmm^mu Rhodococcus mmMizmxv, 

ISS^frTTftX b Ix ^ h > ^foigi-fe & m V>T ftffE Rhodococcus MWLWm W 

(33) irczMptz^^u-emmz^z i5°c£ 

(3 4) 15t:&jE;?L£4 , Ki&T?3B3E2ii:S ^i^il&^W^S^ ^cliM 
(3 2) ©^>/N°^K&ffi?MT^^$i±^^& 0 

(35) m^m^m&ummT\z±^T ^m^^hi^ < nm^j^^oD^ 

Ft^it^^^^ (2 5) 5^ ib (3 0) (D^tn^O Rhodococcus IS 

mWmmmmmm^Z & -%l&UxMMpimf3L Rhodococcus JglBBfc^A ffi; 

^##TT^^X h h>^^ty^-fe^ffl^Tt&fa Rhodococcus JlMMffl^ 
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(3 6) ^Sfcjftte^&^tf (2 5) fr£> (3 0) © Rhodococcus JB 

Mil I§«MfgH^ ^ — T^fllRl 16 fc: Rhodococcus MtttcSAl^ 

v^TtfffB Rhodococcus mmMmnmmmM^? 3>;UBBS&%FjfeL i5°c^t 

(3 7) 15°C^^X.§^iS?MT^Ji$i±^ E £^fflif&^>/\°^5l^\ 15°C£ 
@^^^^?M^#T-TrM»J3&©^m^lSW-r^^>A°^®T$»§, (3 6) © 

Jim* 

jte^ibT^tf (2 5) (3 0) <PHi*ftfog) Rhodococcus lai^il 

M^JJi^^-<HMTii?ipJi£& Rhodococcus IjgHiAL, 4£ifi&# TT 
h 1/7° ^TffrfE Rhodococcus ilEiffll^iM^^ 

(3 9) 15°C &jBAS**5ia*^5S3H^ , e:* £ t^fflltft^ > 7\°^7 5?/^\ *JII« 
CO^m^r ZQX;SX±'T?m. i STZ>?>^Pn'V%>Z>, (38) ©^>/^»£X^U 

(4 0) 15*C&e***i*ifi*C983a2ii:* H t^Sl/^^>/^K^ 

8) ©^>/^n£x^ 

(4 1) I5°c 5 ^<h^fflIlfj;^>A°^K^\ 15°C£ 

®^.^4 3 ffi^^#TT«^M^(D^?t : &im^T^^>A 0 ^ST^^>, (38)© 
1 5°C £ jfi*. S * BfiTSSS £ -B: S £ £ & ^ > A 9 M £ X 7 ij - - > £f f § 

(4 2) (3 6) (4 1) ©^m^©x^ U— n>^-rs^JC«fc D# 
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^T, &mm&wm\zmm-? 

?Sb#£ Rhodococcus m\zm-fZ>MW,0^ b < a R. ervthropolis , 
R. fascians , R. opacus mfi^iZ ti£o 3 a.licp Rhodococcus mMM(D 

5^, R. ervthropolis fl* 4°C TOij^jS^ft^^:^ < f-fe<£> 2 mtettl <fc D 
£<, b^U 2^^0g(D^^^-$ffiV^^>A o ^M©^^i-^ViT«, 
*g M b fc^^ff *ii 2 iirfclfe \z , & ffiM i£ ^ b TS§* 65 \Z mM £ i± ^ > 

pgDiM3ISOTII<h&S-3\ R. ervthropolis , R. fascians , R. opacus (D 3 
@<D Rhodococcus ifclf l>if <T^ffI(iffl^l#l>o 

ffi3r©IB«(DIgM?ii^cfcD fe-f£V^Jt£^V^ 4°C^£> 18°C, 

$fSb<«4°c^s 15T:, #tc^^b< « Ax:m^<Du^^o. mi%(Dmw(D 

i5Tf&&^>/\°^K<i:«^ 15°C £jg?L^ J; 5 <h bT %k 
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f:}:«::J.l.:Xi.m 



©$f ss^wss 15 ffl ft © m^Tfssi s k mm&fflfavmm & m 

fe fiST^ti 6 $ iirfc*g£- teigte © & § pJ^'S^ > A° # SI £ & 

5^>/1^S, £?3I£W^$Gffl^ 20^TT&££??£S, f&?U^Tic^#T 

& § *±mm\zm-3 < mm m~em i 5°c *m x % * -m u-cmm $ £ t> 
hvfct^, &fctemm.fci L %*mM<DmM'<s7 & —\z^&-& Rhodococcus mm 

mmfim^mfc^^mmcpmM^? modococcus iiiTfis-c 

o 

mmis&£5 £vtzm&^*m&<Djf?m&yiummm'v$>2> i8°c^s n°c-?m 

^mMl^^m'\itemAl*%:i¥Z>&>^?n%:^— H-r^aie^^. Rhodococcus 
ervthropolis ic^A IT Rhodococcus erythropol is £ 4°C^e> \%°C(Di&WV^ 

Site, Rhodococcus ervthropolis ^ffiV^X^j 15^ 3^^111$ 5 £ 
VfcWt^lz, m*M~V%f£^ft, Rhodococcus ervthropolis lzm$Z&) iitl&fr, 
Rhodococcus erythropolis (DMM^^R^'T^ o ts.^ >/^^K^r, Rhodococcus 
ervthropolis %m ^ T 4°C 1 5 °C (D i&U ~?mM £ itrT tufH ^>/N°^K^?i^ 

^ 15°C^@x^4 J ft?^^#TT^ilHM©^^ ; £lS«^-^^>A 0 ^K©ffi^ 
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4W-e^§i! £ MS b # § ^ □ ^E— ^ — £ ^ ^ ^ — I&jA £ £ £ D S3^SfI 
^ ? & - £r#tirr § £ t ^ pJtg-T?^ § o <L © J; 5 & :/ n ^E— 3? — £ bT m^lfflflS 

t-^-^ D JJxff^tX h P-7° h >f f ttyn^-^-TS.^ TipA flUS? 
7° D ^— ^ — ^ VfibtlZ> 0 £ © £ 5 i3Lffim&7 O ^6 — — ^ — 

/^«£A«K:^gt£it££ <h^T#£<, TipA >/^7M^^ — Hf§ 

TipA atfc^ lipAm^O^Ji^M^-r^ ThcA jtfe?^g^-^-#©jS^75: 
7° n ^E— ^ — £ Ha fi?) o *i£IBfl£ Rhodococcus JB fc!t§IST^§i 

7?$>oXfe J: Vio M*-«\ ^cHi^fe Rhodococcus JSfcJBf ^KcwTtifc 
feSA "pJt^ Cti6 ©m^M^T^^fc^flJj! 15-5^ i7 ^— y^frf 

miKmte'&Mfc DNA IM^I&jA A,-e;£ < jft^/^ifc £0 M X «\ ^cJJIWi: 
Rhodococcus JBfcJST^OTfcMbfclt^^-©^^ ^cMM y^X^ F 
©g^tiafCifrMft DNA W&t. IT CpJ_El IB^J£, Rhodococcus JgfcMT£SlBtt 
ffl7°7XSF® S K:^ DNA tit RepA jo J: XS RepB 3tfe?£rffljA 

*fPJ©f£?i^d?-Ki, 4>&< 1 07°D^-^-Stt§ft^ DNA SB 
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m i ©7°7X5 f <d &mMmz>&m.fc dm mm. m 1 (Dmmmmm^, mi<D 

^l^yn^E-^-^tt^Wt-^DNAIH^JtbX TipAi t fi^ynit-^-^ 
eti, iipAmfc^D^-^-^Ml^ TipA jtfe?, & £r£ TipA 3H5^£ 
5£ii$1±3fc<&</} ThcA.jtfH^yn^E— ^— #©|g 2<Z)^D^- ^ — SH^iJ, TipA 
jtfg^T^Ofg 2 ©^^IS^'J^^^o TipA jftfc^r/P^E-^-te TipA-LGlQ 
y'u^— ^—m(D^(Dm^l^^c^ ft %(DH^b^^ 0 £5>fc, TipA afc?:7°P 
^E— ^ — mmmM^^tsiM^^^-DX, TgjgSfflM^ Rhodococcus ilfl?^!. 
i§£-M«, Rhodococcus illtcft^ hP^° h >^t-£Wf££tt#t-£7ta?> 
VV7° h >W14jlf5^ ^ ^ Ay V ^ ^, ^ ^ 55 ^> 0 

•feyh (Expression cassette) £#tl$U TipA j&fc^f 43 J;^* TipA i&fc^mmm 
ynt-^-rii^t^h (Inducer cassette) £#f)$-r£o 

^%hj (p Rhodococcus mmmmmm^^^-n, ^y^^m^iw irczmz. 

3 4> ^ U T? ?i XT |g & © fj: e» U it X) T & < 1 5 °C £ © § 4 1 ~m U \z £> V * 

*^0^©^JJ^^^-^UT, IS 9 ^fBfi© pTip £tU 
^ n-~ >sf%m<Dmm.\z. J; D EI 9 a fc^rfJ; 5 £ pTip-NHLpTip-NH2,pTip-CHU 
pT ip-CH2, pTip-LNH K pTi P-LNH2. pT ip-LCH 1 33 J; t>* pT ip-LCH2 , ifi & Z> <> pT ip-NH 1 , 
pTip-NH2,pTip-CHKpTip-CH2,pTip-LNHKpTip-LNH2,pTip-LCHl pTip-LCH2 

— (DMMfettl^tl, 13^!I#-5§1 0 6 — 11 3\Z^^tl^>. 
$ e> \Z, ^mm<DmM^? ? — £ IT, pTip-CHh pTip-CH2, pTip-LCHh pTip-LCH2 

iz&^t^jis^p u-- >tfmiL<D xhoi ^{i^(Dm^^m(D m 

- (Novagen *±) <D^# £ — m^^Z fctb \z Bglll t. Xhoi £IHi£#tf7c 
pTip-CHl. K pTip-CH2. U pTip-LCHl. 1, pTip-LCH2. l/^$>§ 0 
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mm $ i±7t® ^ fcfuim tto i & § &m — <o * z>mm<D 

T~t£ V> ? > A° ^ n , tt^M © Jff 5S£ WS^ie ffl l*J $ itfc*^ \zm 

w^mmm^um-vmrn z^rz.m&izmxfc t. w un % ^ > a- ^ « © 

£ ^ 3 #t m — <z) * ragfr § ffilS © fiaEM © «fc X) fi^T^ n £> 

IU fiI)g^«^#TT^it§ £ £ J: D liuf2^ > A ^ K £fggl$ i±§ 
£ £ # § o filT mm b # § «B j&T? $> S ab 0 , Rhodococcus 

JRfcJSt'SSfflSu ff^Ktt R. erythropol is , R. fascians , R. opacus 

&u^hjt^>^zn?tmm-£^z>wi\z, mn. \z m v rc i&m~e -h*^ at £ * ft <d 
%\z, &u&ftTiz&v^?&—*\z^iktL%mM>My°ti : E— ^—(Dmm^mm 
vxmmf£mM%m^T?>A?M&mm^-&z>z.titf-c%z> a 

^mmizmivrz z. t\z & d ^w^sosss^ m-znz> 0 ^©^^ h w 

tl««kVi„ fcfcU 10m g/ml £j6B*.Si:£W#*aK 

& S fcfrW njfg&^ >A ^ M £X ^ U - ~ >!ft % £ © £ ~5 
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— © * ft nmisi & mmfDm^mfa&m^ r^^\z^<Dmm(D»m^'W^mmm \h 
izmm^m^mm^mm-r^n— (D^r^trnf^^mm^m^mmommum 

w&ft.mmteWimmnmmtetBimfrB poiym'rna &m&v,cwk &^/£u 

^ummm 1*1 ^um ^mm ^^r^m^ \z mm^mm uto t^i* t & § mm— 

zom 3imm iz & w > k ? m * ft \tm ^mm © wm %l w?s a? «s h ft © 
tris ii $ -a- fc « ^ \z mm ±m m © m m & mm-r & & n — © * ft \zm & § «ts 
(om^mm<Dmmum^^ ^i&^^\^n^(Dm^mm<DmM^mmvf3:^^ > 

/^PW&zi— FT£3tfcT£»lT£ 0 £©l&, 31651^^ — fcifc^&iHaiTSi 
& $ ti S 7 n - ^ - h T & €T IS^'-IT 3831 £ »S* b & fc?S^«HJia ©*i 

j^^ga^ff — T Rhodococcus erythropol is <£7%ffilte&b, 4*Cj^£ 15*0 ©*g 

«5Bjo«ia#s ns z\tt£< mmmfc^ &mmirz> & u - > & 

SiRtS^ttiD, ±SB3 7 >A°^K^n- HT^iie^^X^ U-->m 
££)&**«So cDNA 5^:/7U-©Mfc^£*^©^51^^-^ll5A 

A/T?, Wm.&$&%.BM'<&&~- ~T? Rhodococcus ervthropolis ^^gfej^b, 
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^SIT 25 pJfg^:^ > A° ^ K K: ^ 2 „ C © <£ <5 & 
*K«ffl»tt*S©«^*©36*T?*S02|5:|a#« : fflS 2002-235008 -%©^«H* 

HtMGDfSf^&M 

IU1 tt,R»i38S^i?^-0;V;i'#->l:65^7X5 F pHN136 ©fiJSia 

@2Hmhl/^h>ittIlHf^^7X5 F PHN143 CDiiiTfeS. 

X^7- : kb) ^^-To CIAP te: Calf Intest ine Alkal ine Phosphatase Blu. 
«¥?t5fc*8 (Blunt end) ^itft^o 
H3tt, Inducer cassette 5 F pHN62 (DfltigHf^fe^,, 04»fc0J 

kb) ^^to Blu. (Blunt end) ^M^T^o 

@4H Expression cassette &Sp^7'7X$ F pHN153 (DfflfMM~C&%>* 

7— : kb) ^it. CIAP \Z (Calf Intestine Alkaline Phosphatase S Blu. te^F 
?&5ic$g (Blunt end) SrjgcSfcTSo 

I5(tfh # U >W'IM^^^^y^X ^ F PHN169 tDii0T^-5. 

X^T— : kb) ^^"To CIAP Calf Intest ine Alkal ine Phosphatase Blu. 
(Blunt end) £Icft-r£ 0 

men, pip ^u^—^—mm^t vxm^mmmmm^^^—zfy^^. f 

-15- 



WO 2004/016792 



PCT/JP2003/010209 



f:}:«::JI.:Xi.m 



phni7o, pHNi7i (Dmmm-e$>z> 0 m^izmmmmmm^m^mmm^oam^ 

gc^te&g** (^n^ — X^T— :kb) ^^to CIAP « Calf Intestine 
Alkaline Phosphatase ^Sc^TS., HI 6 fc23V*T— 3S©XS£ 2 ^Kl^HtT^b 

x & ^ am <DMfc *mm \zu^>xo \zm^ \z nmm$ %> - 

pTip-NHK pTip-CHK pTip-LNHL pTip-LCHl (Dm^m^^^o 0<t» \zmmmmW 

ir B 07 iz&^r~m<Dj:m&2^\ztttfT7jki<Tfoz>&, nn^mm^mmiz 

pTip-NH2, pTip-CH2, pTip-LNH2, pTip-LCH2 <D*fg0T££ o 04> fc0JPSH*fg 

19aH« a) pTip-NHK pTip-CHK pTip-LNHK pTip-LNHK pTip-NH2, pTip-CH2, 
pTip-LNH2, pTip-LCH2 ©^^y°^^1-0T$.§o ^M^COtMn^t, F<£> 

B9bfl b) pTip-NHL pTip-LNHl (D TipA jjfc?:7°DX— ^-BBffJ, 
TipA-LGlO yn^E-^-iB^J^g>, -?)V^>7 n-~ >^M£, IhcAJtfc^^ 
^IB^J^X© DNAiH^J^^-ro 

19c(l c) pTip-CHK pTip-LCHl CD TipA j ftfe^D^E-^-BB^J, 
TipA-LGlO 7°a^-^-Ba^J^g)^ ^)V^S7U — ->Zf%m, ThcA j&fc^fe^ 
^E^J^T© DNASH^J^^-To 

0 9dlt d) pTip-NH2, pTip-LNH2 QD TipA jjfc^r/P^E-^-BBffK 
TipA-LGlO yp^-^-BS^J^g., n-~ >^glH£> ThcA jtfc^^ 

^E^J^T© DNAIB^J^To 

09e(l e) pTip-CH2, pTip-LCH2 (D TipA jtfc^P^B-^-Be^ 
TipA-LGlO yp^E-^-ia^J^S>, n-~ >^g|Mi^ ThcA a^^^H 

110H pTip-CHl. U pTip-LCHl. L pTip-CH2. 1 &J;^ pTip-LCH2. 1 ©-Ty 
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Ell 1«> PIPflH4J8^0fc86©3> hn— ;^7X5 F pHN172, pHN173 ©ffi 

(+n^-X^7- : kb) CIAP « Calf Intestine Alkaline 

Phosphatase SriS^fcT^oPHNnO teL TExpression cassettej ii Tlnducer cassettej 
"mjj&h-DODlZltf IT, PHN173 » TExpression cassettej (D^^%t>, pHN172 

^ffi^/cPIP^teCDt'J^l ©^^^TEI-r^ 

&m^tc PIP ^tt©fij^2 aCD^^^^TH-r: 

PIP ?£tt©lij^2 b ^^-Tlll7?cfe§c 
£ffit^7c PIP ?£ft©$ij^3 (D^^-rHT^ 

12 1ft Rhodococcus erythropol is , ^iJJIK^ft^i b^c^*^ >A°^7® o 

HI 2 2«, TipAjteT^n^E-^-IB^J^^T^ITfe^c 

12 3H TipA RBS BB^J (WT RBS) (D LG10 RBS ^© 

s§ 0ji s imt £ 26 © § & cd w> m 
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f:}:«::J:j.:Xi.m 



m m m \z ^ (d & m m m m w kb € £ n & % <d t « u v> . 

C^iSfll i ) 

Rhodococcus ervthropol is Rhodococcus JB;Ml^"C g IMgg pJi£7cE:7° ^ 

Rhodococcus erythropolis £±mW(DM&^? & — grfmT^ 7c£) fc, £T 
Rhodococcus Mil fttc^ftf ^/hjtD^ffittyyX^ H^^bfco T3<h, 
Rhodococcus erythropolis JCM2895 ^£^©#ft**^£nfco C©^7$F 
K: PRE2895 01:^7X5 KC^it, DNA EM^St^ 

Rhodococcus erythropolis JCM2895 #£ 5ml ©LB±§i&(l% DifcoBacto Tryptone, 
0. 5% Difco Yeast Extract, 1. 0% V U ^A) KIT, 30°CT 30B#Wig*bfe 

QIAprep Spin Miniprep Kit (QIAGEN £J^TpRE2895 ^flib 

fro ZL(D^ Buffer PI 2b0uUzMM&, Buf fer P2 250^ 1 ^inx-^fufc. 5/zl 
©U y^-A (lOOmg/ml) ^JOtL 37°CT 30 h bfc*$i^TH 

«Jif#HJ3»« 9 iZi^M V fee 

±w2 dna ^-yfjv^mmmm ecori t^iu, i. o%T7jn-x^;p«m^» 

(100V, 30 £0 IzmVfrtZLZ, m 5. 4kb <D DNAllffM- 1 #©#&&*flliB£*lfco 
£<D&) 5. 4kb (7) DNA Iff it ^^^^ £ W V tB U QIAauick Gel Extraction Kit 

(qiagen ts) &m^x, mmmmwmvizmmvtzi* m^nr^Moum^-^n 

(Sambrook et al. , Molecular Cloning: a laboratory manual, 2nd edition 
(1989), Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N. Y. ) \z 
feT, 7*7^5 F pBluescript II SK (+) (STRATAGENE <D EcoRI %m\z 
*r?r? n->U Z.(Dy°?7,^ F \z pHN79 t^fu^flWco 
PHN79 £ Reverse, M13-20 W7 7^v- STRATAGENE DNA 

^X>it— ABI PRISM (R) 3100 Genetic Analyzer (ABI tS) <£Ji^T, m 

mmwmizmvT, phn79 <Di&mmm&m 400 ^x^^n^n&^bfc,, 

14^ff?©f§lll, PHN79 fclty^P— >gfrlfc Rhodococcus erythropolis JCM2895 

;f*EFj*<£ DNAffiim^© 99. 8%©IH^J^ GenBank fc§A#^ AF312210 iLT^il 

$nTt^£ 5403 ^^©iS^ DNA, pN30 fc— i£Lfc 0 
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#SibfcpRE2895 pN30 tOffiHttelftt 

ift < , * rz^mmm^mmm^ pN3o ©sb^i^ e> $ n& *> © £ -a l & zl ^ ^ 
5, ^ne.©ffiiwj'[4tty^x5 H^#^t3feoxv^<h^?cS$nfeo pN3o 

U Mycobacterium fortuitum 002 m& ZfrMZ ftfzfo$E&77 7> F PAL5000 
(Rauzer et al. , Gene 71 315-321 (1988). Stolt and Stoker, Microbiology 142 
2795-2802 (1996)). Rhodococcus erythropolis NI86/21 gfcfo g> #BB £ frlfc 
PFAJ2600 (De Mot et al., Microbiology 143 3137-3147 (1997)) ktem&HfiTSt 
<, SH©iiT?Si«StTViSit^5nfc. PAL5000 ftjjfe RepA ttfe^, 
ti^ReEBjtfe^f£fe*«W&£^ 

SfcseK #^#£>a*#l&LfcpRE2895 
^ — f ^Ifl^-jA sf) «\ Rhodococcus MM il^Tg ftllt § & s6 Kr t # ^ 6 

C^ifiM 2 ] 
Ip* — ???.^ F PHN136 (Dmm 

y^X^ F pBluescript II SK (-) (STRATAGENE &«) ^^>^° 1/— F £ IT, 
IB^m'FcDEaiS-if 1 * 2 KiIB* U rf^^U ^ utt F^-f 

O^T, PCR <hm§fE : Saiki et al. , Science, 239 487-491 (1988)) DNA 
©JM^fTofco m^ft PCR fflcDHittePiu turbo (STRATAGENE &M) 

mn-e&m&m-zitzfrtbizi&mfsL coiei e^ij®^^^^ 2. okb ©jes^nfc 

DNA*#fcc C©DNA»rH-*WI6»*SacI ^MrGIT— Sffiftlb, 1.0X7#n — 
^y;W«^C*» (100V, 30 #) fc#£U M DNA IfrJt^ijUDffiU QIAauick Gel 
Extraction Kit ffi^R^»te*PEUTfflf»bfc. 
— 3\ PN30 (HMM1) ©BBffl Rhodococcus lii^TgiMt^ 

—(Dmm^m^m^(Dm^m^3, 4T^$n§ 0 y^^^ FpHN79^^>yi/ 

— F tbT, M^^-r^-^^ViT PCR KiSifiJg^fT ofc^r 5 1. 9kb <Di£iB 
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lEtltc DNA £#fc 0 Z\(D DNA »rfi-&ffllK»* BsrGI £ SacI X— 1. 0% 
y^n-X^M^l (100V, 30£\> ^fttb. MDNAIffJt^DtBU JiHS© 

±WB 2 -^(7)f*M$nfc DNA UrJt£ DNA Ligation Kit Ver. 2 (SMB&fiD &m 

v>t> {fiffli^Bj«iio tc^-ry— #^n^-7°^x^ p hni29 ££tu 

friz. pHN129 lC#ffiT^^J|5»*I^IigM5BaiHLSaiI <£lf;ScT £fc£>J^T<DfE 
m^tetfe-oft. St, PHN129 ^^>-7°l/-h^LT. IB^W^CDlB^W-St 5 . 
6 fcffifc©:/^^— £JBV>T, PCR ^^^ififiS^ff ofec 21 g) PCRjf^g: BglH 
t Pstl TziliftbT#f»nfc 0. 5kb <D DNA Iff Jt£ PHN129 © BamHL Pst I Umz 
*y7t7U—>Lfco ISM, Mil £ BamHI ^g$ggftfcffi#fc^TteJfeJfe RepA 
atfe^CD^-— 7°>U-t-V >^^t/— A (JUT ORF thB§fB) f»3T*5^ 3-F 

•zn&rs.yn&mm'zn&z.ii-fcK, BamHi ^Mfs^i^^^n^. sai l 

SgMHiteBamHI mt0^<)5§l:#filfe^ IB^J##5 fcf2«©^^^ 
^-4»kl£>^T, Sail fififfifc/Wfotl, ^o, 3-F$tl§75/l^fft$ 
n& J: 5 f^it $ nt V* £ £ £ ^ e> > BamHI g&ilglHu ^ |WJ Pt Sail fBStSBfe h 

i^nw5o zLoy°?7,^ f^ p hni35 h&m&tttftc* 

A \z pHN 1 3 5 #3Ef § ISSimiHu jfMI I £ P£icf £ £> © f^H £ 43 

£ftofco tf, :/^7>5 H pHN135 &^>7°U— h <hbT, E^M't'©IB^J#-^ 

5, 6 izmmoy°^^^~^m^x, ?cRiz^^mm^n-^r^ 0 pcr SfrJt^ 

Pst l ii BamHI S^bLT»£>n7fc 0. 5kb <D DNA Iff in ^ pHN135 CD PstL BrIII 
mmz.V-7S7U — >Vfc<, BamHI £ BgJ.II xms-g tltcfflftlzte ^X\ZW. 

^ RepB ORF & & ^\ n — F$n§75 7 Sl^IiSns £ £ ft < , 

Bgiii ^fi^fp{i^i^*$nfec ^(D^^#e»nfe-7°^x^ f^ p hni36 t.&mtt'? 
mmm 3 ] 

^/;^~y^X^ F PHN143 ©JiH 

^>n^m.(omumm\z\t^im^'m^^ v v y° v > &m v> s ^\ Rhodococcus 

ervthropolis te|wi#)3ifcM ttlgttT $» § ad , W 14 £tt # $ it ft ttn fc£ft 

£>ftV}„ -^-eiT Streptomyces azureus ^^c^^X h 1^7° h >W'fejt'S^. tsr 
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l&fc^ (Bibb et al. , Mol. Gen.' Genet. 199 26-36 (1985) : El 4 1 ^ £> T te, 

Tliio r £*fBT&) — + ££Lfc„ &*3, E ©Attend* 

Rhodococcus erythropolis I^T^I^U, f M^7> >ltt^#4t§ ^ t H 
tTCfttSntViS (Shao and Behki, Lett. Appl. Microbiol. 21 261-266 

(1995) )» vATiz, mnfc^<Dftm\z~D^TMfom\zm'<z> m2) a 

Sf, PCR CD^>^U— h\zmm~f& Streptomyces azureus JCM421 7 m<Df 
/A DNA ^JilTOi^fclllfco 5ml <£> SB (1% Difco Bacto Tryptone, 
0.5% Difco Yeast Extract, 0.5% Mtb'J^i^, 0.1% Glucose, 5mMM^^ 

*z/*y&, 0.5% ifv->» \zx wcxmrnvr^mmm^ soomi <o set nyy? 

- (75mM m^^" h U UA, 25mM EDTA (pH8. 0) , 20mM Tris-HCl (pH7. 5) ) \zmMV 
fee ^Z\\Z, 5/xl ©UVf-A^t (100mg/ml) £*DtL, 37°CT 30 
^-Mt fit, 14m 1 O^n^T-ifK^^ (20mg/ml) £ 60 m 1 <£>i« F 
f^th'JCAil (10%) £rftl7U &<&&Vft& 55^1? 2 B#W^ >^n.^ 
-ML -e<9^ 200 m1 ©^b^- hU^Att (5M) t 500 Ml ©^nn^ 
i^^Snx., 20^MSSTHte«#bfcc ^Ib, 700 m1 ©-t?t^^ofeo £ 
ti^-T V7°ti^;~)WZm&,m^1£,50iil <D TE ?§^(10mM Tris-HCl (pH8. 0) , 
lmM EDTA (pH8. 0) ) izmM^Tc. 
_LfHcD j: ■q IzmmVfc Streptomyces azureus JCM4217 W<D^J A DNA £5^> 

^v-htbT, mmm^^mmmm , sizmm^y^^^-^m^x, pcr 

fc^S^ifBSrfrofc. ^©ift, 3^*7, hl/7° h>Wf»e^£#i? 1. lkb ©Jf 
iH$nfe DNA £#fc 0 f£&Z.(D DNA W\Y\U7° 7 ^ Pfx DNA #U ^ ^— if 
(Gibco BRL ttSD £/HWcfc8£>, f Z\(D DNA ©fM"^ 

jfil/^ (Sambrook et al., Molecular Cloning: a laboratory manual, 2nd 

edition (1989), Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
N.Y. ) \zm* 5'*^^ T4-#U^^1/^F^^— i£M«£D ij >mitVTc^ 7° 

5 F pGEM-3Zf (+) (Promega£tlO (D Hindi mmz^-y^ u-yVTc 
7U — y£titc\tQl*teWh(D 5'^lRl^e. Hindi 1 1 fl§»fc-tsr Mfc^ ORF-EcoRI 

mm%mx$>z>)o ^©77x5 h^phni37 ££t&&#w-fco 

pHN137 Sail &B£~?Z>%L®£kT<DfcM%:& 

£ftofco 7 7X5 H PHN137 ^T>7>-htLT, lE^lg'f <75@3?'J#-5§- 

-21- 



WO 2004/016792 



PCT/JP2003/010209 



9, i o MfEttooy^-f &m^x, pcr iz^^mm^n^tco t£&z.(D pcr 

Pfx DNA ^U^^— i££M^fc„ £ © PCR l$ft)t©Jt7j 
Hindlll TiftLTf&nfc 0. 6kb (O DNA Hlrfr£fSfi!b, $ ZlZ&mzJ: V¥M 

7X5 H pHN137^^>yi/-hibT, SH^J*^ ©IB^J#-^ 1 1, 1 2 ^fE«CD 
r/^-f "7 — Sffi^T.PCR K:«fc*Jifi*ff ^ 7c D £(D PCR fcte:/^ 3^ Pfx DNA 
^U^7-M^^ PCRIfrJt©Jt7j©«£ EcoRI T?ift;bT#5n& 
0. 5kb © DNA Brfi-&f&« b, $ 5 fcS&K: «fc t) ¥»*flBM® 5' 5fc$S}& T4-# U * £ 

H pGEM-3Zf (+)<£> HindllL EcoRI aSffcfctf:^ n — ¥?f*3^|WI±T 

a^^nfcgg^tc^^TtA tsiMfcTo orf ^-eabs^ n-F$n§7$; 
i^ti$n5iifj;<, sail gga^&a*i%jcgnfc. ^0777^ h^ p hni43 

F PHN62 ©Hig 

H/^ h > J: o Tiii^l & $ fc afr Rhodococcus JgaBjgrt 
id TipA ^>/N°^M^#fi$^^^n^/^ £&l*„ ^<Dfz.®\z, Rhodococcus 
erythropolis ^tili&fflfc:/ P^— — fOTIfc TipA ^>/\°^5C 
H -T S b fc (0 3 ) „ W fc«IB-T § ^n€-^-tL 
Tte Rhodococcus erythropol is (D7Jl/fb F^t h*n^-^W^R*3 
— Fi~£ ThcA j&fc? (Nagy et al. , J. Bacteriol. 177 676-687 (1995)) <Dy° 

^>:7 0 1/— Hc<fMT§ Streptomyces coelicolor A3 (2) 4fc<£>£V A DNA & 
Streptomyces azureus B^rVA DNA SWKUfct€?a:R«lCfP*b,»fibfe. 

Rhodococcus erythropolis JCM3201 tfcO^V A DNA « 5ml © LB fgi&^ig 
*bfej^§^ViT« Streptomyces azureus S^rVA DNA b 7t <h ^ <h RJtlS 

±5£©«fc5 ^fitMLfc Streptomyces coelicolor A3 (2) H©^yA DNA £-x> 

PCR Kl«fc5iiifig£fTo&o ft&iL© PCR \ZU7°?^± pf x DNA # U p< 5~fe?&JB 
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V^Cc *r<D&3k, lieAj ftfe^CP ORF M^^^OT^^^H^IH^I^^ti 1 DNA (0 
^J-^Tte TipA <hSfE) ^#fc 0 
£CD ?CRWrfr(Dft-%(D^tm& BgHI T^ft £tl7c 0. 9kb CD DNA EWJt^ffi 

J; D U >^-fb bfco — tj\ ±3zli(D i -5 JCffiSbfc Rhodococcus erythropolis 

jcm32oi w<Dtfy& dna st>^^ f tux, mmm^ (Dm^mn 1 5 , 16 

}-IB«©^ 0 ^-r-T-^^ViT, PCR K:££*gifig£fTo7Co -^CDjfgJH:, 7Jl/jtF 
xt Fn^-«g^>/^K£:n- ThcA j ttfc? (Nagy et al. , J. 
Bacteriol. 177 676-687 (1995)) CD:/n ^-^-@B^J (04> l^Tte ALDHp 
<h«fB) £#tfDNA £f#fco &&;icdPCR fcter/^^Pfx DNA^U^-i££ 
ffiV^ 0 Cl(DPCRi)T)t©>t^©*^^XbaI TlftlT#6nfc 0. 2kb CD DNA Ilfin" 

iffc«fcfl U >SHbLfc 0 ^tiB 2^cd PCR lfrtf-£|W!R#fc:7°^X5 F pGEM-3Zf (+) 
©Xbal^BamHI 3IM£fcU-:/^ n — > Lfc^JH, ThcA jjfc^cpyD^-^-gBffjCD 

PHN33 <t£tu£tttffc 0 

pHN33 ^MT^$!IPS®* Ncol fg|ftg|S& 2 #FJt (JS^T. Ncol (1) . Ncol (2) 

£T\ ^7XS F PHN33 ^^>7V- F t IT, SH^iJ^4'©S^J#^ 9 , 17 
fcSicy^^ V-£ffl^T, PCR iCj^^iiiiil^ffofeo 75:^3^0 PCR \zte7°? 
^^PfxDNA^U^^-if^fflVifeo £CD PCRIt^cD)^CD^£XbaI TYi^bL 
X^ZntcO. 5kb <D DNAlfrH-^fflSb, $ e> fcit£fefc «fc 0 T?fr*S#Jc7) 5'^£ 
T4-^U^^ 1/:<HPF^ — i?fc«fct) U >m^bfe 0 ^7X5 F P HN33 

>^V- h £ LT,SH^!J*4 I ©E^J#-^ 1 8, 1 2 fcfBJKcD:/^-^ — £J3^T\ 
PCR £ £.&mm%ft ofcc 75:^3 dco PCR \z.\Xz>° y ^f-y Pfx DNA p^-if £/B 
Vi7Co £ CD PCR §rJt©Jty7©5fc$ifi£: Kpnl Tift Vxm ZtlTc 0. 6kb CD DNA|JrJt£ 
*SMU $ £fcSi£fc<£ 89TO*»JCD 5' ^£ T4-^U ^ l/^-^ F^r^— if 

n^riu >^ftbfe 0 2-oco pcr mft&mm\zy°^x^ f pGEM-3Zf (+) © 

Xbal^ Kpnl ^iCity^D->b7t^, 5pfll5N^I^±T3S5^$nfc^fc^^ 

Tte TipA jftfc?cp ORF F£ti£7^ /Bl^Slft^nsiitS: 
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<, NcoKDSiM^Snfe. ZLO^vX* FfcpHN50 <h£f&£tttffco 
Jfcfc: pHN33 k:^ft"rs«IIS»»i8»aBtt Ncol (2) &Rfc*1-£ fc8£>ETF®f1sifc£ 

•*§9, 1 9 tcaBft 0^7^*7— ^ffl V^T, PCR fc«fc*iiffi§ffofco fccfcc:© PCR 
izfey'^^j- PfxDNA^U -tf&JSUfc. PCR BffM-<oM-^r<P^«& Xbal 
Tf^-fbbT^ Snfc 0. 8kb CDDNABrfi-fcttSU $ e> Kl^fc «fc 0 ¥i*S«© 

PHN33 &f>^-httT, ffiJ!Ugf©B#l##2 0, 1 2 lCgB»©^9-f T 
-£fflV>T. PCR fc«fc5*g<g£fTofco PCR fctt^^^ Pfx DNA#U 

i?£/BV>fc. PCR $rJt©Jt Kpnl b T# 6 tlfc 0. 3kb 

^F^r^— iffcJ; 0 U >m^Ufe 0 z.%\h2-D(D PCR dfM-SRRrfc^^XS H 
pGEM-3Zf (+) (D Xbal* Kpnl BWEfcU-:/^ n-> Ufci!g*,¥»;fc*ra±TjSifeSn 

iC4o T TipAj tfc? © ORF ^Tfe§^a-F$n5757 
£tl§£<h&<, Ncol (2) ^ilM^^^tlfeo i©7°7X5 FfcpHN51 ££h9 

m&\z.txr (D^mttft ofco pHN50 & Xbal t SacI TrlMtTf^tlfc 
0. 7kb © DNA WM*t pHN51 & SacI <h Kpnl T?— fi^fcbfc 0. 4kb (Dmft&mmz. 
•7°^X5 H pGEM-3Zf (+) ©XbaK Kpnl mmz^zfi/ u->Lfc 0 Jg*, Ncol (1) 
Nco l (2)Pi^<0MIEB*ffite*^^}feIij^e^*KFC)^ r 7X5 H§t#b> £ 
tifc pHN62 

CSHJSM 5 ] 
^/7^_y^^ 5 p P HN153 <D«SS 

TipA Mfcl L <D7°n^-& — (DTmz}/^-$r—m.fcl L iiVT Thermoplasma 
acidophilum a^g)^P U >-f 5 7 ^7° 3=-^— if (Tamura et al. , FEBS Lett. 398 
101-105 (1996) : PIP £H§bBT£) £ n — FT^itfe^ 1 © ORF (B^K^H 
TtePIP ORF tgS) £3SI§b, $ Sfc-£©T«fcfcfg^CDU — F*;i/— 

HW!l4^TffSbfe Streptomyces coelicolor A3 (2)ft0^fVA DNA 
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V>Tte TipAp iSfH) 0. 2kb ©*fif>I£ DNA &&£© PCR fcter/ 

^^^-PfxDNA^U^^-if^ffiV^Co i©iffH"^*fSb, 
T4-^U7 ^ l/^-^F^ 1 ^— izki^D >J >ifttfcf,7°7X5 F pBluescript II 
SK (+) © Smal ^fiicit^^ n->bfc (it^^ n — >$n7c]Rm« DNA © 5' 7j 
filfrZ Kpjil KfK^fi-IiBA itfe^ -7° n ^E- ^-IB^J-Sac I ffllMftT? %> % ) „ C © 
7775 FiC pHN150u i^M^#^fc 0 

7 77 5 F pRSET-PIP (Tamura et al. , FEBSLett. 398 101-105 (1996) : 

j^tpip LmmT%) $7>7>-htit, un^(Dmmm^2 3, 2A\z 
mm^y^-r^—^m^x, pcr iz^^m^n-Dtz-o mzm^comzm 

fcf & *e> 6-x Hi s & ^ pip ^ > a° ^ W © C H < «t 5 fc^ff- $ ti 

6XHis S^CDStttUfcfc^^^^S^&J^SiittfiB^JT, £ 

fi£oT, ~ 7^;V-<^->^^ffi^fc:^M^rl/— Fi7 b^7 7^-T*ifi^ 
Sfcfc* (Crowe et al. , Methods Mol. Biol. 31 371-387 (1994) ) B £© PIP 
jttfc^ £^& 0. 9kb © DNA frit £f&IKBBNfc Ncol h S^el 7?-MHbb, pHN150u 
co NcoK Sp_el n - > b TipA jttfc^©7/P^-^-BEffJ(D 

TCTifclC PIP m^co 0RF ^7 77 5 F^fM^tl, pHN151u ££fu£tt 

^lli 4 fcTMiUfe Rhodococcus erythropolis JCM3201 |0^r7A 
DNA ^f>7V-htUT> E^J*4'©@B^J#-^2 5, 2 6 izmm<D7°^^^~ 
%m^T, PCR «t«JiipBSrff ofc The A ^^©^UMBE^J (Nagy 

et al., J. Bacteriol. 177 676-687 (1995): 0«F fc&^Xte ALDHt tgE) 
&^tTDNA*#fc.Cl©0. 2kb © DNA »rft-£fMEB»j* Spel £XbaI 7?— liftU, 
pHN151u © Speh Xba l BPffifclJ-^ n — >bfc. ^-©Sg^ TipA itfc?©:7°P^: 

g^icpf <TaEfcPipatfe?cp orf ^r^(Dt<ymz tmam^ 
ttm&mmmm&'gtf'Jyxs. F^^^n, phni53 t«tes#ttfc. 

C^JSM 6 ] 
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^/7^_ 7 °^ X ^ j* pHN 169 ©fit Hi 

Rhodococcus ervthropol is & ^7X5 F TMM&t&T & fc#> \SM^fc1&Wfe 
^ V — %—&&m\Zte2>. £ T? Rhodococcus IS mWfo-&&t&T& 1 &l]te , 7u*: 

ITU Streptomyces JS£ffltta?it© Elongation factor Tu Tuf 1 

©iffS^^fe^-^ba^ (Wezel et al. , Biochim. 

Biophys. Acta JH9 543-547 (1994)). H^WftS^SA^^^^^ 

tMil4lCTHibfe Streptomyces coelicolor A3 (2) m<Dtf J A DNA £r^> 

pcr jcjz^^iiis^tf -pfeo -e©^, Tuf i mfc^oyn^— m^\z^ 

V^T^Tuflp tgflB) 0. 2kb ©if ifri^tlfc DNA £f#fco £© PCRfcte 

* T4-#U5?^l/^^F^r^ — 0 U >Msbfc^ F pBluescript 

II SK (+) © Hindi timz-VJZ a->bfe (it^^ n — >£tifc 1*1^3; DNA 
© 5' e> Kpnl ^l»fi-Tj]fL«^^ 0 n^E-^-iB^J-EcoRI KMWMfcT* 

&)„ ^0^7X5 Ffc PHN158 

Jfcfc, 7'7X$ FpACYC184 (Rose, Nucleic Acids Res. 16 355 (1988)) 
>^W— h t LT^e^B^CDEaW-if 2 9, 3 0 fcfBfc© -T V>T, 
PCR id^^^'Ps^fTofeo -^©^JH:, t- F^IM^U >WttjHS^ (H't'teSS 

V^Tte Tet'^SfB) £#tr DNA £#7t 0 £ © 1. 3kb © DNA »rfl-£fWIE»* Xhol 
t Spel T— lifbb, pHN158 © Sail, Seel gMiKUt:/^ n — >bfcJ|g*, Tufl 

X5 h^MSti, pHN159 fc«Kr*#ttfc- 

"&\z pHN159fc#fii"S«ISB*B»a'feBaiHI ^ST^fc^T©^!!^ 
C/^ofec St, 7*7X5 F PHN159 £^>!7>- htUT, SH^JS 3 1 , 3 2 

mmo)y°^-c^~^m^x, pcr ic<k5*i*g£fT<=>fc. &33£©DNA$rJttePfu 

turbo DNA # U ;* ^-if ^Itftlsb, *STS§o £©PCR#r 

Jf ©if 77©^#fi£ Xhol TM{bbT#Btlfe 0. 5kb © DNA »rfi-£»fiU £ 6 fclt 
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mz^y w-mmmw cd 5 * & 14-^ <j?^i/tfH+t-^fc«k?)u >mt v 

fee — 7j, r/^XS F PHN159 &^>7°U— F <hLT, IB3«# 0BB2WI## 3 3 , 
3 4 fcfBl!c<7):7 a ^-i"T-£J3 V>T, PCR \z£ S*Bffi£fr o fee £<Z> PCR fclte: 
Pfu turbo DNA^U if £JBV>;fc. d CD PCR »f>^©M-^*S8* Not I Tf«?<b 

bTt#<otife 1. lkbCDDNAttfit^fifMb, 3 5fc#fcfefc«fc»3¥#5fe**fcl<0 5' 

6 T4-^U5?^ 1/^-5^ H^ri— if fcckt) U >t{ttfeo ^ne. 2-^cd PCR »rJt£ 
|W|P# C^7X5 F pBluescript II SK (+) © Xhol, Not I gE^Kl-fr:/^ P — 

ORF 3-H^n§7$; t^fii Stl5i^<, BamHI 

S^tlfeo Ccdt/^X^ FfclpHN165 t&M&mifra 

A\z pHN159 fc#^*5*OI6#*SB8fc^#MII £I^T3fc^~FcDfEit££> 
Z.1z~dTz. 0 St\ ^^7.5 F PHN159 £t">:7V— F tit, gBMS^CDlB^J*-*! 
3 1,3 5fcflB«tCD^7-f SffiViT, PCR fc^^iiijis^lfo fee £ CD PCR 
}d« Pfu turbo DNA #U if&JBt^fc- 21 CD PCR ift JtCDJtT^ CD^S: Xhol 

TifllLT#5nfc 0. 8kb CD DNA Kit ^« Mb, $ B \znm\z «fc 0 ¥»5fc«H!l© 
5'*^^ T4-^U ^l/^F^- iffcckO U>«ftlbfc. — 7?, y^x^F 
PHN159 $t>^1/- hi IT, BB^m^CDE^J*^ 3 6 , 3 4^10^7 
-^i^T, PCR \z <£5ifffi£fr ofc„ CCD PCR fcte Pfu turbo DNA #'J/ 
^— CCD PCR 1ftW<D¥x-j5<Dlfm& Noil Tli-fbLT^Sftfc 0. 8kb 

cDDNAiifit^isMb, $ & «fc t) sfmmmm<D 5' *^^T4-# u 5? z u^r^ 
f^— if ^ <£ x> u >mihvrcio z\nz 2~d(d pcr if it ^Rt^^x s f 

pBluescript II SK (+) CD Xhol, NotI SPffcfcU-^ n — > Lfc^HI, ¥fll5Nflfira 

±T^M^nfc^}c*5V^T^^ F ^ U >Wtt3HSTcD ORF 

n— F$tiS75 7 i^ll^ni) C <h ft < , Sail iiM^^S^tlfco d CD 

7 7X5 FfcpHN166 t^fltr&ftW-fc. 

*^^^TCD#H^ffofeo PHN166 * SphI t S^el "C— fi^fb bT# & tlfe 
0. 9kb CD DNAifit^ PHN165 CD Sphl> Spel gHftfcp- X*^ p — >bfc n jSSJH:, BamHI 
t Sail M:£©ffll&B*IB»«te&&< t- F 7 it-f ^ U >ftMMfS^ n->£ 
1X#L, ^©7^7X5 Fie PHN169 ££fu£oW-feo 
C^JEfll 7 ] 
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^^7^-77X5 F PHN170, PHN171 CD#fl£ 
MteM2fr& 6 ^^izftmisX^fc.wifc^ffi&W&iV. Rhodococcus Mlfflttl^l 

xmm^mfz^m^p fr®\z^T oft m^ir-ofr (@6)„ 

pHN143 £ SacI TMfb bT# 6> tlfc 1. lkb CD DNA ©rJt£ pHN136 CD SacI glHifC 
n — >Lfc (f^n- >$n^[Rl#« DNA CD 5'75fgIfoS#i^ RepB mfe 
^ QRF-tsr jKfc? ORF-X > tf U >H'&»fe^ ORF T & £ ) „ ^OM^Tt Tc 7 
7X5 Ffc PHN144 ££itu£^W-fco 

# fc, pHN62 £ Xbal ^ KpjiI S^-fb bT# £> ftfc 1. lkb CD DNA if it £ pHN144 
CDXbaL Kpnl Mfc+J-^ n- >Lfc 0 ^©*SJHT #/cy 0 7 X 5 F \z pHN152 £ 

#Cfc, PHN153 £ BsrGI t Xbal t=i^bt#^nfc 1. 2kb CD DNA ®rJt£ 
PHN152 CD BsrGI, Sp_el ffimz*)-?? n-> bfc D -^CD^T^fc^^T, 5 F 
PHN154 h&m?k-Dtft^° 

^^,pHN169 £XbaI t Sfiel T'-fi^b LT# tlfe 1. 6kb CD DNAIftH"^ pHN154 
CD Xbal %m\zV72U->Vtz. (&72 n — DNA CD 5'^^^^ 

t sr it fc? ORF-t" F ^iM * U >Wttm^ORF-ThcAil'fKTy n^E-^-ffi^JT 
^(D|g^lipA_jl^x°n^-^-(D0jfPT^B^tifc fRMi^^^ts 

7 7X5 H^ff^Sn, T#fc7°7X5 F \Z pHN170 ££liu£^> WTc 

£ Tcia^m*. & >n & nommmih cd & se> , im ^° n ^- ^ — Ti cd u 

afty — A^^rgl5^&fBIRg&*CD^^^$ti§7 A^77-^ genelO Efcl^oBB^J 
(Gold and Stormo, Methods Enzymol. 185 89-93 (1990)) JcSS-fbSiirft: (06). 

7°7X5 F PHN170 $f>7 f I/-hi:tT, ffi^J^OBB 2 1,37 JCfB 

ScOD^^-r^— Sffl^T, PCR fc: JcSigipg^fr ofco -£-©j^JH, TipA itfcTx'n 
^-t7A^77-^ gene 1 0 a ?fe U aft V — A j^glHSfo 5ft5/W7 t U y 
Ft/n^E-^- (PJIT TipA-LGlO !7°P ^E- 3? - £ ^gBT ^> : H f « V> T fci 
TipA-LGlOp ^cd 0. 2kb cd DNA »rfi-£fWI8MS BsrGI <h Ncol T? 

— SM{t:UpHN170cDBsrGL Ncol BtiLttZf? D->b7c 0 -^cp|g^ TipA-LGlO 

y°n^-^-cDMiiT^«^n7cPip_ji^^^'t^7 o 7X5 Fmsn, 

fc^7X5 Ffc pHN171 fc£fflt£t3**fco B22t: TipA 7° P^E— BBfllfe, 0 
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(RBS) BB#l©3fc&£^r o 
CI»#!I 8 ] 

t^^-7°7X5 F pTip-NHK pTip-CHL pTip-LNHh pTip-LCHl CD«fg 

tiB 2^^^;Hf^^L, 70"CT 10#£MU 20 ftfr tfXMU\z%}%\ b , 
2*gHb£-fr7c 0 -€-CDl£JH, ^(P^teNco! £ Spel T-Eift £ tlfc^ ^ ^ — 
£3SMTO££^lUc&tK 2:£SJHbLfc"£-J& DNACEI + fc^Tte MCS Linker 
NNco <hgtfB) * PHN170 © NcoL Spel gBfefc-frr/fr n — >lfco ^©^Ti^fc 
^7X5 Ffc pTip-NHl ££f&£^t*fco @B^J«4 :, ^iB^J#-^4 0, 41i: 

mWKD&J&^-V 3y?jr*zs U # 5? ^ ^ F ( n - n > fc ft § IB 

mtt&> &n^\z.mmt&tmm*m^) &mmz2*mik-zitzi&m dna (h 

4>fc:l3Vvc«MCS Linker CNco <hSfB) £ pHN170 <£> NcoL Spel ffifefc-fr:/^ n 
— >bfc 0 f0mt^7X$ HfcpTip-CHl t^M^-Dtftco 

mmM7X^^Tc TipA jttfc? 1 ^ n ^ - ^ — MB^!I <h 7 A & 7 7 - 5? genelO a 5fe 
iJ^V-ix^W^^^A^^U y F DNA BaiGI tNcoIT— 11 

fbU pTip-NHl £ pTip-CHl (0 BsrGI, Nco l mm^tl^n^^ n — >Lfc 0 
rai5tlfc7°7X5 FtepTip-LNHl, pTip-LCHl fc*-*l-£*l£ffir £tttt/c„ ' 
9 3 

^/7^_ :/^X== F pTip-NH2, pTip-CH2, pTip-LNH2, pTip-LCH2 CDfUSI 

*SS^J8-eM^7cy^X5. F pTip-NHL pTip-CHK pTip-LNHK pTip-LCHl \z.& 
V^T, if n— - yzrm>&<Dm. i b±.U(D Ncol Ndel tfgt %>tz.®\z. 

^TCD^^^fTofe (0 8). 

F PHN170 *x>:7V— h £ LT, mmm*P (DWM^n 2 1,42 £12 
«©:/7-f ^— £JBV>T, PCRfcJ;£*fi|ig£fTo7c= TipA jjfc^P 

^E-^-^tT DNA 0. 2kb CD DNA Wr Jt *«0IS#* BsiGI £ Ndel T?— 

fi^HfcU PHN170 CD BsrGL Ndel ^tefcU"^^ n— >Lfc 0 ^ffStlfe^^X 
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5 FKI PHN183 t£m&tttftCo 

n^o^it )vmt ~d m& v , 7 or ti o ^ii u , 20 *t x&m. \z v , 
2^mjt^^rco ^(Dig*. ^(D^mi Ndei £ spei mmit-is ftf^Z 

tmM»StfeteftMteU V* Z.(D2 ^BJkhtc&m DNA(BI4 , ^*5ViT« MCS Linker 
NNde £Sf2) £ PHN183 CD NdeL Spei HIHSfclt *7 9 n — > bfc ^©M^Tr^fe 
:7°^X5 F pTip-NH2 t^tu&^^feo IB3«^cdI33«-^4 5, 4 61: 

^M^zmmmumm^m^) &nm\z 2 dna (0 

f£fc*H*TteMCS Linker CNde <hgf3) £ pHN183 co NdeL Spei mmz^ry^ P 
->bfeo -^OD^T^fe^^X^ H pTip-CH2 i^tG^^ttfeo 

7 7X5 H pTip-LNHl &^>7° V— V t. LT, MB^J«^©ffi^J#^ 2 1, 4 7 
fciBS&CD^-r^— £JB^T, PCR fdcJ;£*iif@£rT ofeo t(D%5$k, TipA jtfc^ 
ynt-^-t^A^T-v genelO U # V - A^glHi^ & A-f ^ 
U y FDNA£#fco Z.(D0. 2kbC0DNA»f>T-^$!llS#*BsrGI «h Ndei "C—S^j-fc U 
pTip-NH2 £ pTip-CH2 CD BsrGL Ndei Mfc*n^nir^^n->bfc. 

Ffc pTip-LNH2, pTip-LCH2 t fn^ft4fS#tffc. 

cDlB^J££<h#>Tl3 9 in*, Hy&cp^EPte TipA jafe^^n^r-^-'f 

fc^&TS Inverted repeat IB?'J£^To mWicD^mt ThcA jftfe^fe^^^EH^J 

fc#^E"r§ Inverted repeat SH^J^^'To ICMMjcd:/ n^E— ^— ^*£tc 

— jKWtc#^EL, Jte^P ©*B^fc:mgfc:-lO mm, -35 RBS ttE3^|7?H^ 

ab^ 0 ^/tRBSCD4 I "e ; fe* : bS^7^SDiB^J(Shine andDalgarno, Eur. J. Biochem. 

57 221-230 (1975)) «T,H£ 31 V^T$» S „ i9a+©5 1 tXM/7°h>i^yX 

^Ate, Thio r ^ ALDHp, TipA, TipAp, TipA-LGlOp 33<fc£* ALDHt Thio r te, 

R. ervthropolis \z^7, hU7 h >W'14^#^TSo ALDHp TipA ^ >/N° 

^5f ^tiJ&KJfc^T^r/n^ — ^ — TipA TipA & >/^SC£n — H 

f|, 0 £7c, TipApfcUipA^n^E-* — £r^U TipA-LGlOp «B« TipA t/n^E 

-^-£t*L, ALDHt «<£^«§IB^J&^To 7"7X5KOSi«lll: 
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^I«tlT, ColEl £>£^RepA&B Sr^tTo ColEl }$jzmWm~e%> Kt , RepA 
&B R. ervthropol is m ~c?$> & ■ 3 S> fc, ffi^t/gffiftt-T— 7J - <h bT Tuf lp-Te t r 

Amp r; &^-^o Tuf lp-Tet r te R. ervthropol is ffi^gjtejfev-^— Tfe t) , 
Amp^TCjJIM^Sfe^-*-^ 
l o ] 

^^^-7°7X5 F pTip-CHl. 1, pTip-CH2. 1, pTip-LCHl. 1, pTip-LCH2. 1 cD#f|g 
MMM 8 Rtf 9 T^/cX 0 ^ X 5 F pTip-CHl, pTip-CH2, pTip-LCHl, pTip-LCH2 

fc*viT,*7;^^n— n>^ffl5fi© xhoi au-eJEABows^fis^-m^© pet 

- (Novagen*±) (DWt&Wh— ifc£i*3fc6e> iz&TcDfcM&ff o (01O)„ 

7°^X5 F pTip-CHl ^t->7°1/- htbT, E^m4»©BB3?U#^2 1,10 4 
fc:E*s©:/7-f ^-SJB^T, PCRfciSJiilg^ffofco -^CD^. TipA jftfc^ 1 
^TJl/^n — ~>^iM4£^tr DNA £f#/io u©0. 3kb <D DNA Iff 
Jt^aifj BsrGI £ Spel -mifeU, pTip-CHl CD BsrGI, £sel ffitiLfc-y- 7 
^n->bfe 0 iSM^nfc7°77$ KfcpTip-CHl. 1 ££Htr£tttt&o 

F pTip-CH2 ^f>7 J P-h^lT, IB3«^cDlB3«-St 2 1,10 4 
fcfSm©^^^ V-£ffl^T, PCR \z «fc5*tffi£fr ofcc -^ool§m> TipA jftfc^ 
^n^E-^-iW^ n— n>^&*-S-tr DNA £© 0. 3kb © DNA Iff 

fr*fWE»* Bsr GI <h S^el ^—fi^b, pTip-CHl © BsrGI, Sfiel g^it^it^ 
^n->bfc »#e»nfe7°775 Ffcr pTip-CH2. 1 <h£te£#ttfco 

7° $ F pTip-LCHl §r>7 , l/-bilT, E^4«©iB5!l## 2 1 , 10 
4 ^fBicOD^-TT-^ffi^T, PCR Jdefc-SiitlSff ofc. -^cDfgJH, TipA-LGlO 
^n^- ^— ^)V^^ □-Z>«^^t?DNA§§fc 0 £<D 0. 3kb CD DNA 
BrJtSrIWIW* BsrGI <h Spel T?— fi^tlb, pTip-CHl cd BsrGI, Spel flfrfifcfc-ff 
y^n->bfco Sf^Henfe^^S pTip-LCHl. 1 t«M*#ttfeo 

77X5 F pTip-LCH2 ?:T>7'l/-biLT, SB^ISl^ cDlE^iS^f 2 1 , 10 
4 fcf5f£cDy^-rT-£ffiViT, PCR tCkSiglB&fT ofco -€-cDf§Ht:, TipA-LGlO 
yn^-iTW n-->^«ttfDNA^#fc 0 0. 3kb CD DNA 

Wrfl-£fWIB»* BsrGI <h Sfiel T— fiiHbb, pTip-CHl CD BsrGI, Sfiel Bfrffifcl* 
^^□->b^o ra#^tlfc77X5 F£pTip-LCH2. 1 <h£t«r£flWco 
ClUISM 1 1 3 
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^^^-77X5 H PHN172, DHN173 CD*f H 

;V»77X5 F&i¥mvfc (HI I). 

PHN169 £ Xbal ^ Snel TrfiftbT^enfc 1. 6kb © DNA 8frJt£ pHN144 cd 
Xba l SUteKl-y-^n — D — >$tl^:lRj^« DNA © 5'7j|n]fog> tsr 
ste^ ORF-t" h ^ U >W J I4jte j ? ORF-T > tf v U >Wt£«fc^ ORF T 

£). f©igiTffc7 s 7X5 FtepHN172 £««r&^ttfc. 

pHN153 £ BsrGI t. Xbal T-l«ftbT#5nfc 1. 2kb cd DNA Brit* 
PHN144 © BsrGI > S^el mtiLKL-V"?? n->bfc„ fO^Tffey^X^ Hfc 
PHN164 <h£fij£^tffc«, PHN169 £ Xbal ^ Spel triiftbTflSnfc 

1. 6kb CD DNA ltrit£ PHN164 CD Xbal ^{i^it^^ n — >bfc (It 7^ n — >£tl 
DNA cd 5' TaP^ 5) tsr jftfc? ORF-x h £ ij >IfcM£jt^p ORF-T 

>tf->'J >W145t^0RFT$>^))c ^OilT?ffc7'7X5 H^pHN173 <h£M 

pHN170«> TipAi ftfe^^n^E-^-, ^cDT#5U;r PIPORF, ^^^-^CDT^t^ 
ThcA a^^lg^^^BE^l, ©3Hf^Ii^nfcIfif At7 h (£*T 
Expression cassette <hSf2) <h, ThcA jlte^ r/P^— , -^CDT^ JiM 
stfc^ CD 2 H^^g^nfcjtfK^rfr-fcy h (£AT Inducer cassette <hSIB) 
MTj^fc^o pHN173 Expression casset te cd^£ pHN172 Wm cassette 

mnm 1 2 ] 

Rhodococcus jSIBttcp^R^ 

Rhodococcus ervthropolis JCM3201 LB mm 100ml ^T^^^5fi^^M«. 
£T 30 < CTJI<h5ig«T£ o 30 #|g|*?frb. 3t'i>#l$itb. M{$£HHK 

t§ 0 100ml CD7K^MM7K^BP^-. £<3f#b> fftfi^iMHtlb, 

HIJR-r?)c Z.tHz 100ml cdtK^ 10%^U-feU >?gM£in?l. £<}f#b. is^ v 
iU M#:^IUW^o ^cdtJc^ 10%^'J-te'J >^T?OiJfe^Sfe5- SIDI 
U 5ml cdtK?^ 10%^UirU >«^M^-r^ 0 400m1-T^&U 

SSITIPIFbT/^ b .^ffl t5 £ Tr-80°C fc: T## b feo -80^ ^ e> £ IX D m b , 
tRJi^TMU T°^X^ H PHN170, £fctepHN172, pHN173 & 3 p. 1 
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tl-Ztlffi 300ng) Jnx-fco ZL<DW&£l dna <DU&M&J^U£? b UtFU — ->a >*=l 
(Bio-Rad %fc:0. 2cm v ^^F=L^y h) tib, l^ft©Ig^*ASS 
>^;H2— II M3fcm 12. 5kV/cm7?, ;^n>hD-7-©K 

S^t^y^>^ 25mF> 400QteT^n^n*&^;k* « 

I/^VXilLWt DNA ©tg^& 1ml © LB ig*tfi^1=r U 30°C 4 ftffi 
if^b^mSKb^OMg/ml^- h^+M ^ ij >A D LB*^TO(*5c«M 1. 8%) 

imnm 1 3 3 

Rhodococcus ««fc:fct:t£ PIP MttOfiJ^ 1 

#§ig£ nfe^Ji^c /7 ^ — ^ & -i&fc^ tvx pip jttfe?fo*ffl<fr3& £ n 

T&D, hl/^h >^=fc^MS'l4, liS<D3ii£fr££> PIP ©glii?£'I4£: 

38^*5 £<t~£\ fgt^^i^TtSo ®fr4nc#ffi-r^> PIP ©MteAlXSC 
H-Pro-jSNA (Bachem £tK) £Jn*#flrr£*gte£SS^5 - Id^S^RTtB 

2 ^Tf^^bfe Rhodococcus erythropolis JCM3201 ^(D^nm^W^ 
8^g/ml ©7" h^it-T ^ U >^^tf LB i#±*-T? SOr^Ti&^b, 600nm ©fcftT?! 
^Lt-^-^^^tl)V^>^^- (O.D.600) ifl 0. 6 ^&-ofcB#,&T\ HiSU 

g/mi fcfr^^^x h i/^ b > f w K)£2jr^u 
pip o^l^il^tfc. 

i6 mmmzmmm<D—^mK>w,v. s^g/mi ©^h^-f #u >£-^-tf lb 

*8r*fiT? 200^1 C^X777°L, 60°C^X 1 #Jnmf So ^ £ ^ PIP (D^M i It 
2/zl © H-Pro-/3NA OOOmM >^ ^l/XJl/^^-tf-f H) £iP*- 60°CfcT 

20^-O^zl^— bTS (PIP « 60 o C^M5B-SiS)c PIP J: -=> T H-Pro- /3NA £> 
JPTK^^tlTjSilUfe^NA Srllgrrs&s&K:, ^-fe^J^bX 134 m 1 (D Fast 
Garnet GBC Salt mm (fa^MlK?±§ra« 0. 5mg/ml : 1M ffiMj- h U # AA*y 
77 — (pH4. 2). 10% Triton X-100 &mm) ^MX^ a PIP bT^;% tffl 

^^yt^ytytmm^m^. ssonmi?©^^ (A550) &«!ij£u pip^i*^^ 

ibfc 0 INSte Fast Garnet GBC Salt ^iP^fetii, m.W7k 666 m 1 £JjP?Lfi§-fRbT 
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-e-CDKL 550nm XtelBJlScDrt:/^ ts)Vr>iy'r^ -fcftll^bT U£~5 GDX, 
550nmT?©«BIJfiCD^-^>f *;Pt j >^^ - (0. D. 550) »B!I«!lJ£U 8flJ£B#K:& 
/B bfc 0. D. 550 fcffi^i"Slt* A550 CDfflj&s e>^b5I^T*fiELfclt& Ac550 
5 0 -T&^13> Ac550=A550-0. D. 550XPIP cD^MJ^^'Kffl (ml) 

-eth^$n-s>o a^7hw r2o ^mom^n^n^. mmm imi ab^s, 

0. D. 600=1 0 © Ac550 (D ffij tU rAc550-^PIP ©flH£3»j£te#£o fei§*^S 
(ml) -h0. D. 600J Tit^bfeo 

pHN170T^fM£*lb;fc*fflJfiK:43V>X, hl/7° > > *JP^.*T^^*U}fe« 

^titfi^sLrc^ jpAfe®^#fe*aufec phni72, vMns-cmnmmvit 

HBffl 1 2 fcX^J&bfc Rhodococcus erythropolis JCM3201 W<DJ&W&W:fa%: 
8Atg/ml ©fhW^'J >£*^tf LBi§:MiX 30°C^Ti^*L, 0. D. 600 ^ 2. 0 \Z 

Lfe 0 lAtg/ml Klft^^^X hl/X h>£tP?U PIP <Z)^gSJ 

PHN170 Trl^iSlfeLfemiC&ViX.^^X h U~7° h > V TcM 

^SSfi^lbfc^ Jn*fc«^te&MLfco pHN172. pHN173X^®<Ei&Lfc 

^_h©^^^i5S)Tlll 1 2 C^t. 

0 12 (C^tcfc 5 Rhodococcus erythropol is JCM3201 pHN170.pHN172. 

phni73 ^mnmmv, 30^ 4 < cx pip ^mm^^r^m^m^-^^^m. ^tn 

^tl(D PIP^'tt^rl'J^L-feo 01 2\Z\%mmg. lMg/ml <?)5^X M/X°h>£tin 
M&WkVfc7°7 7s^ H\ X°^X^F<Z>^ TCassettej <Z)W3£ ( + £fc«-) ifi^k 

$nxv^ 0 

Rhodococcus Ijgt^^S PIP t£tt0ffi!l5£ 2 
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2fcT^J$Lfc Rhodococcus erythropolis JCM3201 pHN170, 

phni7i -cj&nfc&fcisftmmo ?i? m^zmnm 1 3 izmuxmrnvtc. 

tt^iJJ^Lfc^^^^To Rhodococcus erythropolis JCM3201 m& 

PHN170 irfSfeiL^ 30T:, 4°C^r PIP ^^gJJ^it^Bt^lgtt^BtW&iio T3W 
^LfefeCD^^-To HI 3^, MltePIP <Dffi&m U-yb). #t$fc«fMS 1 

Mg/mi ©^^7, hi^y h>^lin^T^e><z)Btw(^)^^-ro4 0 c©roj« 0. D. 600 
ifi 1. 0 ©Ptfc^JJM«IS^$i±fest, rnj « o.D. 600 # 2. 0 0P#K3gsa£MglB$& 

^-frfeStcD^tt&^-To 30°C<Z) TOJ « 0. D. 600 # 0. 6 (Z)B#^fgJJM*IS^^it 

5BSI8§3H£R3fc3: 4°C^ o. D. 600=2. 0 Tlfi^t, 2400 # (40 Hf^l) 
30°C^ 0. D. 600= 0. 6 Tlifllpl/. 960 # (16P#PQ) T^^o HI 1 4 Id^fUJfi 
MKl&^Tte, Rhodococcus erythropolis JCM3201 lfc£r pHN170 TJ^M^Mb, 
SCC^CTPIP ^^§JJ^i±/tS#©^ft^JP^.^^^-X hl/^b >©«Jg^^^T 
m%.Vfeh(D%^~T 0 @14^> fftttePIP (^-^^ h), EtttlfcligJft* 

izmtnvtc^^x vv-f hxDmmm. Ug/mi) £^t 0 

^<Z)^m^5», ISSlBtaSfclfcJ: 30°CT-^ 4°C7:t>, 1/xg/ml M/X 0 h > 

-e+^/^^<h^ijB^L7t 0 sfc, mm.mm(Dmmiz<3zz>fi^ wcoim&u 500^ 

S 1000 ^ (t^J 8-16 B#M) iS. 4°C(D±^^r« 3000 ^ (50 B#M) frB'ttL&sJiX 

ai^fcD© pip (omm-MUM^zmir & z. <h#^£nfc 0 
mmm 1 5 ] 

Rhodococcus mffimz&tfZ> PIP ISttOt'J^ 3 

Rhodococcus erythropolis JCM3201 Rhodococcus fascians JCM10002 
Rhodococcus opacus DSM44193 mz&^-cnnm 1 2 £P«fc pHN170 \z£&BM 
feM^fTofeo (Dig HI, pHN170 l:J;oT Rhodococcus erythropolis <£>^-73:g> 
1T\ Rhodococcus fascians , Rhodococcus opacus ^ £>7^jC^j^lT-5 £ <h^T^7to 
fi£oT, pHN170 ^izmX^tiT^. Rhodococcus erythropol is JCM2895 ffi&afecp g 
^iMiB^a Rhodococcus fascians , Rhodococcus opacus iz&^T >bmmT%Z\ 

<h^$n^ 0 ^fc, utisofsw^ffl^t^ anwii 3^2putpip^ 
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tt£tij5£bfc 0 &:fe, ^ncDnmz&^xh.mmmwmmfe 4°c^ o. d. 600=2. 0 
-cmmmifev. 2400 & (40 mm) t% 3ot:^ 0. d. 600= 0. 6 -emmmifev, 960 

% (16 ~Cfc%) 0 jfeWz&m 1 5 iz^T* 015 fcte, Rhodococcus erythropolis 
JCM3201 $^ Rhodococcus fascians JCM10002 Rhodococcus opacus DSM44193 

t*^ pHNno^^sfe^b, 3o°c rcii^i? ^mm^^r^m^mm^^t^m. 

^tl^ncDPIPfil'l4^SiJ^b/^ 0 SfclSMS lMg/ml <Z)^^-X bl/y h>£tin 
TLfc/^fr (+ £7cte-h igfliffi, ?&M'J5££1M bfcif PHN170 

PHN170 T^WIs^^tlfe-r^TCD Rhodococcus MilBgKl&^T, hV7° 

Rhodococcus fascians JCM10002 ^ Rhodococcus opacus DSM44193 Efcfc 43 V* 
Tfl Rhodococcus erythropolis JCM3201 $U£tf;^T5£5m{.&^o fc„ 
CHJfiM 1 6 ] 

Rhodococcus >/1^gg>%3g £»g 1 

PHN170 (^JSM7^IB«c), PHN171 (»M7^fB«) £H^T, 1 2 <h 

rafiSfc Rhodococcus erythropolis JCM3201 ^^flfeiL^ IWM 1 3fc$DT 
PIP £ 30°C, 4°C-r^n^tl^ii$ii-/co fcliftS l/Ag/ml 

yh>^tip^/cm, Bt^^ii^TK^^iHiiRL, pip <Dmm&ft -dt^ pipoc^ 

>^^«6XHis $>sfffi-D^T3£iO. Ni-NTA Superflow (Qiagen *±@[) £rJB^T. 

^T^*f*W^#SS^^^^\ #SS^f^^« 4°C^tTofc 0 ^WN^SI^fS 

JJ£-fr7c0#: (20ml Jg3£?£#) £HHKL. 1ml CO NT-Buffer (50mM Tris-HCl 

(pH8. 0), lOOmM^b^- h U ^A, lnM^^^W h—JV) izM&V. Ig0^7 

X (*# 0. 105-0. 125 5 U ^— h;V) ^iP^t/Co itl^ Fast-prep FP 120 

(SAVANT a«> KIT 6m/#(D3I^ 20 fpmmMMhv £T% $EflS£i£ig 

Lfe 0 20, OOOXg fcT^OU, -£<JD_tfi| 700m 1 fc, NT-Buffer T?¥UHfc;£n 

7c Ni-NTA Superflow te-^y F#«40m1 fcftS «k 5 fcJD*-&.. 1 B#IWIhUE 

jjt#b^5 Ni-NTA Superflow tf— Xcb 6XHis ^^©o^fc^>/^It^ 

^^itfeo C©t£— X£ NT-Buffer "C 4 HI^L-Tc^ 120 m 1 CDNTE-Buffer (50mM 

Tris-HCl (pH7.0K lOOmM mtjr- h ij £ A, liMS?f^K 400mM -f 
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5^V-;P) fc3®lit§Itt\ H— X^S 6XHis 3? ^©o^fc^ >A° ^ ft 

±tBi?->y;v©5^ 10m 1 12% SDS^UT^U;PT5 F*£CSc 

RjKnftbfc^^lEI 1 6 \z^ a Rhodococcus erythropolis JCM3201 pHN170 
( TipA jftfcTXP^-^-foBcDfiggi : £2fe0EI), pHN171 ( TipA-LGlQ ^Dt 
-3? — ^6©^!^ : ;&2f£<£>0) T^HfsMU 4°C (_h 2 ^CDIH). 30°C (T 2 
^©HDTPIP £^J§$-frfc 0 «Jg 1/xg/ml M/7°h>^JP^-T^e ) , 
PtF*1£jgoTM#:£IIIiKL, PIP © C *^^^)^e>nfe 6XHis ^£fiJfflbT 
Ni-NTA Superflow £J3^Tfit® b/t 0 mit^m^Tc.mm\t 4°C\Z&^T\%, 0 
^ (— #£©V->K 180 # (£*5 2#@01/-», 420 ^ (£/^£3#@(7) 
]/— >K 1080 ^ (fe^S. 4#@©1/— 1440 ^ (£^"S> 5#@© V— >K 
1860 # 6#@©l/-», 2520 ^ C£^5 7#@£>l/— », 3060 5> 

^e>8#@©U— >) T\ 30°C^43ViT«, 0# >K 120^ (fc 

^e>2#g©l/-», 240 ^ 3#@CDl/-». 420 ^ (£^e>4#@© 

1/->K 540 ^ (£^S5S@©W», 720 ij v (fe^ B 6#@©V->K 900 
^ (£^5 7#lOV-»> 1440 ^ (25=#> <S> 8#@©1/— » Tfe^o HI 1 6 

jg*^M^fea#:^s*i®bfeit>y;i/^^-r o 3o°c^43v^t«, upa j ife^x 

n^r-^-^ScD^^fe-bb^^.h TipA-LGlQ Xn^-^-fo g> ©fSgm^HSfo 
o fc#s\4°C fc&l^TyuMfc TipA-LGlQ Xn^E— ^ — £> ©f§S!©;WiS5^o fe. 
TipA-LGlQ 7°P^B— 3? — Kife^T&gSgl^lf ifti^fcJ > h n— ti 

MXn^-^-^&o^SOM^tb^^HJSM 1 8 ^^b<3z!i^§o 
l 7 ] 

Rhodococcus JSMKifefl-^gfe^ >A°^ff ©fBii^fjf®* 2 

PHN170 (^IH 7 fclEfSK PHN171 (l£6£0!l 7 KUBK) £J1^T, 1 2t 

|g|#tc Rhodococcus erythropolis JCM3201 tt^fISlb> »J13 WCT 

pip ^32^, 3o°c, i5°c 4°c-?tn j enmm.isi±fro m^mmmm\^A°c 
ifi o. d. 600=2. o ^mmmt^h, 2400 # (40 b#m) t\ i5°c^ 0. d. 600=1. 0 -vmm 

M^L. 1500 # (25KfM) T< 30 o C^0.D. 600=0. 6 tiiH^l, 960 % (16 Bf 
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IH)T, 32*C;#0.D. 600= 0. 6 T8§2*§ia&l^ 960 ^ (16 ISM) T^§„ MPlTzl^^t 

t> bu~7h>\znmm. l^g/mi t?*s. utistesMm 6 tiwjiu-frofco 

±f3it>y;K^5-fe 10 Ml 12% SDS a£U 5 F*fCSc 

»fc^bfc3Kf**Hl 7 ^TR-r. Rhodococcus erythropol is JCM3201 pHN170 

( TipA atfe^^P^— ^6<P%^ : > 1, 3, 5, 7), pHN171 ( TipA-LGlO 7° 
D^E — ^— J&>S©ffi5I : > 2>4> 6, 8) tMiit, 4°C (!/-> 7> 8K 15°C 

(1/— >5,6). 30°C 0->3>4K 32°C ( 1/— > K 2) , f PIP SfgilS i*r&. 
PIP © C ^Kr^ttetlfc 6XHis ?2f&mm IT Ni-NTA Superflow £JflV>T*& 

32°C^5 4Xl<DJKmteM.m®tZ&\,*T. TipA «^^7°P^E-^-, ttft 
TipA-LGlO :/P^E-^ — fog>(£> PIP <P98Sfl*afl8gftfco 32°C. 30 < Ctc43V^T« 
TipA ZfU=E— <D PIP OiiiO^^^^ofc^, 15°C, 4°C^*5ViT« 
TipA-LGlO r/P^E— ^ — g> (Dmno?3lfi&fr-3 7c 0 
CHJISM 1 8 ] 

Rhodococcus fc£> § ^ ^ >^ ^ Jf © £ mU 3 

PIP ^©3?>/^Mfef«S^^ — ^ffiV^T, fgi!£i£3 ^t^Tf §^ 

7°7 7.5 H pRSET-ATPIP ?:t>7°1/'- h <h bT, BB^m* ©IB^J#-^ 4 8 , 4 
9 k=wB*i<£>:/^-f £ffl^T,PCR ^^^iiijig^tT^feo^-©!^, Arabidopsis 
thai i ana &$fePIP Afc^ (Tamura et al. , FEBS Lett. 398 101-105 (1996) : 
T AtPIP £H&fB) DNA <H#fc 0 1. Okb © DNA ItrJt^fif'MII* Ncol £ 

Xho l -V—MmitV. pTip-CHK MXSlz pTip-LCHl (D Ncol, Xhol mmz^tn^tL 
*7^a->LM, lipAatfeTF^P^E — ^ — feb< ^ TipA-LGlO 7°nt-^ 
-©MfPTice^mfeAiPIP.a^T (6XHis ^£ C5fcSBK:i#o) S^tr^^X 
5 F«^n, pHN176, pHN177 t^n^tl^ M ZtttfTco 

y"^X^ F pTrc99a-GFP ^^>y°U- htLX, E^JS^ 1 ©@3^J## 5 0 , 5 
1 fclSBffc®:/^ ^— £JB^T, PCR kl«t*iiW&ffofco -^©^Hl, Aequorea 
victoria ft3fe%3E»fe^ >A°^fg£3— FT Sitter (STF GFP <hlilgfB) 
DNA £#fc 0 0. 8kb © DNA IfrJt £*li5St BspHI <h Smal T^fiigfbU pTip-NHl 
M.mz pTip-LNHl (D NcoL SnaBI M^^tl^nit^^ p— >bfcMIPL TipAj ct 
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fc^yp^E— ^ — feb< ft TipA-LGlO ^n^—^ — tDMWTlzmfrtlfe GFP (6x 
His N ^mzm-D) I^^tf77^$Hm$n, pHN187, PHN186 

SE^W^OlB^W-^ 5 2, 5 3 \zW,M<D7°^-(^— &m^T. PCR tCj;S:Ef*I«: 
ffofco ^:<Dffi%k, ^jl/^?t>-S-h7>X7x7- if^>A°^M^n— FT 
?>lfef (JsAT GST_i:B&fB) S^tT DNA 0. 7kb (D DNA Bf^SffiBISSSR Ncol 

£ Xhol T-llftb, pTip-NH2, Mtffc: pTip-LNH2 © NcoL Xhol §|5fifc^n^ 
tiit^^D->bfe^^, TipA mi^y' n^E-^-feb<« TipA-LGlO 7° a ^E- 
^-©MfPTidffi^nfc GST itfc^ (6xHis N^Sfc^) 
5 F«$tl, pHN282, pHN283 <h^n^tl£fu 

PHN170 (H«<J 7 fcEtc), PHN171 (HI^J 7 iC|B«), pHN176, pHN177, pHN187, 
pHN186,pHN282, pHN283 &m^T,mW.M 1 2 .hUOilfc Rhodococcus erythropolis 

jm2o\m&mw&mv, mmmi 3 wctpip, AtPip, gfp, gst#^>a°^ 
st£ 30*0, 4 < CT^n^n^5i$i±^ 0 vi*rnfe, 4°c^ 

0.D. 600=2. OTBNMM&U 2400 ^ (40 T, 30*C#$ 0. D. 600=0. 6 Trit^H 

*6U 960 ^ (16l$ra) T\ Mfc^h^7°hMiiMbg/mll!*5 0 
4 c CTte50ml, 30°C7:« 20ml (DmmWtfr £**®£tfo fee 
„hfB4ffl©^>A 0 ^5f fcte^TT 6XHis ^ V^T*5 D ,WJ 1 6 i^PDT 

JtfB-y->7°;p©5^ 10^1 ^li^^, 12% sds#ut^u;pt5 f«i» 

Kfc-fitb^^^r^HI 1 8 fc^to Rhodococcus erythropolis JCM3201 pHN170 

( TipA m ^Zfa=E~ ¥ — (DTmz PIP : 1/— > 1, 9), pHN171 ( TipA-LGlO 7°U 

^-p-cDTUtz PIP : l/->2, 10), pHN176 ( TipA 3»^^7°n^r-^-cDTO 

\Z AtPIP : I/— > 3, 11), pHN177 ( TipA-LGlO -fu=E~^ ~(DTmz AtPIP : 1/- 

>4, 12), PHN187 ( TipA — ©T^t^ GFP: U— > 5, 13), pHN186 

( TipA-LGlO fU^ — ? — (DTmz GFP : 1/— > 6, 14), pHN282 ( TipA j &fc-^:7° 

Dt- ^-ODT^fC GSI : I/->7, 15), pHN283 ( TipA-LGlO ^P^-OT 

GST : l^—> 8, 16) Tff^K^U, 4°C (l/->9^<bl6) 30°C (U— > 1 

8) T£^>/^K&fS5i£li:;fc. #^>A°^K©^^o^e,nfe 6XHis 

-39- 



WO 2004/016792 



PCT/JP2003/010209 



?tfzmmvTm-mh superfiow ^ffl^tiibfeo 

a (f&^) TipA m^yu=E—^~ &m ^xmm^-^r^m^^it^x, 

TipA-LGlO -f n ^ - £ Jl T^Jjt £ -& MffiF <D&>/V 2? R $ ti 

S^JtlT^S. 4°Cfc&^T, TipA j tfe^^n^ — ^ — cfc D 

TipA-LGio y n ^e— ^ — 3^ & 5§sa $ -t±§ >&j&*, # 6 n« >/n° z mom 

jO^V* H^fcfrofc. b/^U 30°CO^-a-^-rbfe TipA-LGlO y°u=E~$>~ 
CHlMM 19) 

^n® ut 3o°c ia#aa* £^ 

^Sfc&fc:, ^XffHlS*© Poly(A) } RNA (STRATAGENE *L«) £fflViT*J3§ffi 

fS^^^-, pBAD/HisA (Invitrogen fcSS^T, cDNA ©2»A£^M fcf 

Sfc&fci, ~>^&£3fc^bfcpBAD-Linker £^j£bfc 0 fi*Tl- 

-^©fMiSeSfcE^S. S3^J^ c t J ©iB^J#^ 5 4, 5 5 fcffi«6®-&J«^-U ^xtf" 
3rvU ^^^7 1/^-^ H (EcoRL BgllL Xho I ggUffife^ S> £ ^ □ — — > ^ IBffJ 

&Sl^*a*ifft}£:gB^J£i#0) S^tMfofi^l, 70'CT 10 
U 20 ^ttT^ateHfr^L, 2*iI{b^i±fco?ig^:, -£©5fc*SteNcoI £ HindlH 

T-sm-fb^tife^^^-^ji^Brtg^^tj^^t), pbad/hisa © ncol 

Hindi 1 1 mmz^y^u-yur^ ^(D^^X^T^^XS. Ffc pBAD-Linker £ 

STRATAGENE l±® cDNA synthes is ki t fOfffifSIICfoT, ±IB 

Poly(A) } RNA J; D 2*SI cDNA S#^bfc. #CV>T, £© cDNA pBAD-L inker © 
EcoRL Xho I gBfttd5-f ^— >bfe= ^®7-f ^-y3>I®S^fcf K 
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±MW T0P10 (Invitrogen *h«) l:lfgib, 50Mg/ml 7>b°v'J>A9 LB 

g/ml T>t:->U 0. 2% L-T ^ tf 7 *—X&i$Ajfc LB *3^iMf3 GenHunter tfc 
® Easy Transfer Replica Plating Device £J1V*T#J&L, ^ >/\°^7 jf ©S!JJi£ 

V> J§ife± ttt4ft £ S T ^ tV - X S-g-tf Jtflfi Jt~e «£W"e ^ 75: V> 3 p n 
— # 426fl3B3USnfc. 

£ © 426 IB© TOP 1 0 J&mtte&&& 1. 5ml © 50^ g/ml T >tf->U >A D LB Jgiffi 

«fWI&#JjSEcoRL Xhol ©— IMft, KT^n-X«^lt:ftb, x-^XS 
*© cDNAIIr Jt ©*££.!!■« feofco $ £>{::, f 5nfc7 7X5 F«E#I£*©HE 
^I#-^5 6aa«SO-&^U rJ^^S'U^^l^^FJB^, DNA ^>-^x>lt 
— ABI PRISM (R) 3100 Genetic Analyzer CT, cDNA gE#©*g£BB?U 

£#9 500 ift*8«£b&o ^©^Ji^HI 2 0 JctkTo MElte BLAST ^n^A^ffl 

To 

CUMM 2 o ] 

Rhodococcus MM, M^fc^JSIKfcfett^^*^ >A°^H©^<h»a 

1 9 fcT^BI b fcjtfe^© 5 % , Serum amyloid A (Saal) , NADH 
dehydorogenase 1 alpha subcomplex 4, Cytochrome b5 like , RIKEN1500015G18, 
Transferrin, Apolipoprotein A-V, Pantotenate kinase 1 jS , Peroxiredoxin 4, 
RIKEN1300017 J02 (Transferrin Homolog) £ Rhodococcus erythropolis JCM3201 
£;*;B§«T0P10 ^SiiLT^^tfco RT©4f, 10a|i©^>A° 

<k#*&J£>tvc^'5 3 ffiiS©^ P-T-T— if, CathepsinD, Prothrombin, Kallikrein 

6, 2ii) ^(D&mffiikfr&*mmx<Dmmfimmtd.h^Mi£n& 2Mi©DNAse, 

LSDNAse, DLAD, 311) ffi©^';i/— ^°©W^^, ^©»lfl&*i«ffl«SH£K: «fc D *J3i 
^©feil/^ffllt^^nTl^fe©, HMG-1, Kidl, Bax alpha, 411) fffi©^ 
;V-^©if^T, tefife^WKWaSMfc^tiS t^nt^S &©, Glucokinase, 
p37A 0 Rhodococcus erythropolis fc&^Tte 30°C £ 4°CT, ^:J5iM« 30°C 
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y°7X5 H LE20 §f>^-htl/T, ME^JS^cogBaW^S 7, 5 8 KifBic 

PCR (C^^iiifis^ff ^fec T-yXfi* Serum 

Amyloid Protein A ^>/\°^if (Meeker et al. , Proteins 30 381-387 (1998)) 
&n-FT5 Saal ittfc? (GenBank Ml 1131) £-grtr DNA <M§fc. 21© 

DNA Wfr&Sdl&#*NdeI £ Xhol Tfnfiiftb, pTip-LNHl CO NdeK Xhol SBfefc 
t^^D->Lfei^ TipA-LGlO :/ n ^ — ^ — ©«0»Tfc«^nfc Saal i t <fS =f- 
F/Wi££tU PHN205 ££tu£flWco £fe, 7°7X5 F LE20 

V^T, PCRfcl«kS*IHg&fToJfc: 0 T^^a^ Saal jSfe^^^tr DNA £ 

ttfeo d CO DNA Wrfr%:mmm Xhol t KPEl TzilMftL, pBAD/H i s A co Xho l, 

Kpn i -y- y & p - > b fc & m , t 9 h; - x m m y □ =e - * - © m m y\z 

Wfrnfr Saal jfifc^ y 7 X 5 F^fW^tU PHN193 <h^tu^MWfco 

7 7X5 F LI 13 ^r>7V-hi:lT, B3^JS4> coMH^JS^ 6 1.6 2 fcfBic 
(Dy^^^—^m^X, PCR JCcfcSiifiSrfTofe. ^CO&tlH:, ^xa* NADH 
dehydrogenase 1 alpha stibcomplex 4 §;a-Ft"§Ifef (Walker et al. , J. MoL 
Biol. 226 1051-1072 (1992) : GenBank SA#^ BC011 1 14 : J^T NADH4_<ii PJ&fB) 

DNA £#fco £ co DNA iff >t * IWIE»3R Ndel t EcoRI T - Mfb U pTip-LNHl 
coNdeL EcoRI Sgfefc-frr/g D — > L-fcfeHI, TipA-LGlO ^D^-^-cojtJfPT 
t^g^nfe NADH4 Ife^&ttr^7XS H^fife^tl, pHN206 <h£ftj ^AWc. 

7"7X^ F L113 F tl/T, SH^m^colBJU^e 3, 6 2t: 

fe«C0 7°^-i'T— ^fflV^T.PCR ^cfc^^»a^frofeo^CQ^ % V^xa^ NADH4 
MfcT&^t? DNA £#fco £C0 DNA Brfir&fWRBW* Xhol t EcoRI 7?-fi?mbU, 
pBAD/HisA co XhoL EcoRI BRffiJCi^^^ n — >bfcMJH:> 77tV-7ifttt7 
D^-^-CO»PTKlg^nfc NADH jt^^tjy F;W/&$frupHN195 

7 77 5 F L3 ^7">yi/— h^UT, IB^JS^COlB^JH^- 6 4, 6 5 KlgBfc© 

^^f^— &JHV>T> PCR tC<fcS*BtB£fTo&. ^(Dm^k, v<j7XE&5fe Cytochrome 

b5 like ? — Zl&fc^ (GenBank f Aff AK002426 : 

Cytochrome b_51 tmm) £^t? DNA £#fco 21 co DNA Iff in ^MMBm Ndel £ EcoRI 
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T— mMfcUpTip-LNHl (D NdeL EcoRI mmz^fy*? P- > l/clglH, TipA-LGlO 
-/D^E:-^ — <Z) Mil Tfcgfonfc Cytochrome b51 j ftfe^^^^^^X $ F/Wfifc 
PHN208 ££f&£ttttfc 0 7°7X5HL3l:f>7>-httT, IB 

^M4 , ©ia^J#-^-6 6, 6 5 tciaifeoDy^-i'^— &jhv>t\ pcr iz^&mm&ft 

ofco -^©ISH?:, Y^xa^ Cytochrome b51 ttfc^£r"a-fo DNA £ff fco £ <D DNA 
IlrJ^fffllSIilii Xhol £ EcoRI T^m^HfcU pBAD/HisA © XhoI> EcoRI SUiKll?- 
7*^ P — >bfc^lH:, T ^ t: y — xiStt^nt- 37 — ©0JfPTK:fi^n7c 
Cytochrome b51 jftfc?£#ty $ F^f«£ru pHN199 h&m&tttftco 

F LE123 ^7 = ">7°1/— h iUT, @B^m*©@B3«-5t6 7 , 6 8 fcfB 
icO^-C^-^il^T, PCR \Z £ ^ ^ffofco Vj7Xf±I5fc*SfM 
^HJ&Jt^J^^W^it^P — F^Afe^ (GenBank S A#-^ NM#025439: ^ 
T LEI 23 tmm) *-&tT DNA £f#7c 0 £ © DNA Urtf-^tlGgllSi Ndel £ EcoRI Tr— 
MMlU pTip-LNHl CD Ndel, EcoRI BtiLKLV? 2 D— > LifcIS*, TipA-LGlO 
7°n^r-^-©$!lfPTfcfi^nfc LEI 23 j&fc^^-a-foy^X ^ F;W/&$ru 
PHN287 <h£ffj£#W-fc 0 FLE123 ^^>7°1/- htlt, K^m 

^(DlB^W-Sf 6 9 , 6 8 fc|Bft©7 a ^-r V — £J1^T,PCR fci; ^ipg o fco 
f©g*, v>7XEi3?fc LE123 jtfc^^foDNA £fffc 0 ^ © DNA ItfM-^^JRB^* 
Xhol ^ EcoRI 7?-fi$HbU pBAD/HisA © XhoL EcoRI § Mi u-> Lfe 

jse^ 77t:v-^ iitt n — #—(D mmr \z. m& ntc LE123 m.^^ £ -a- tr 

777$ F^^^n, PHN276 t%,m%:tttfFi* 
7°775 F LE280 ^i^y/V— F <i: SH^J^^OSB^J*-^ 7 0 . 7 1^13 

«<z)7°^-f ^ — £ji ^t, pcr \z ^^mm^n-o tea ^<Di@M, -^^xm^ 

Transferrin — Ft^m-fS^ (Mason et.al. , Protein Expr. Purif. 23 142-150 

(2001) : GenBank§A#-^BC022986) DNA £r#7io Z. (D DNA KM" ^ fjfUPS^ 

* Ndel £ Hindlll T-filbb, pTip-LNHl <D NdeK Hindlll TrgMifcit^^ n 

— >L7c^J^ TipA-LGlO yn^E— ^ — (DWMTteWfrntc Transferrin jtfaT 

£^t?:7°^X^ F^fM^fU PHN289 h&M&tttftCo ^^X5FLE280 

^f>7 B V- hilt> K^m^ffi^W-if 7 2, 7 1 ^f2«c©7°^ -f ^— Srffi 

UT, PCR ^cfc^i^ifiS^fTofeo ^r(D^^ 777i^ Transferrin 

DNA ^IL DNA lifrlt^MISliSI Xhol £ HindHI U pBAD/HisA 
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(D XhoL Hindll I mmz.*?r7*2 n->bfe^^. T 9 tV — X3f *Jtt:7°n^E-^ 
— Ol»Tfci»nfc Transferrin jtfe?^^^^^X $ H^^J^^tl, pHN277 

^7^5 F LE295 ^^>^1/— htUT, IH^JS4 , ©@H^J#-^ 7 3 , 7 4 fcfg 

«©7°^-rT — &m pcr fc«fcsifi|g&ff ^feo -ecoig^ t^xs* 

Apol ipoprotein A-V S3- FT&mfc^ (van der VI iet et al. , J. Biol. Chem. 
276 44512-44520 (2001) : GenBank SAf^ NM#080434:J^T Apoa5 £HSia) ^ 
t?DNA<H#fco Z.(D DNA Iff Jt£ SUM* Ncol t. EcoRI T?— fiiHfcb, pTip-LNH2 
CD NcoL EcoRI Wmz-Vr-JZU — >bfcHg*, TipA-LGlO :7°D^E-^— OffrJfPT 
fcfifonfc Apoa5 i t^^^tyy^X^ H^fdc^n, PHN288 ££fu£#ttfc 0 
^7X5 F LE295 ^t>7 p V- h <t lt> BB^ [ J^4 , CDl3^'J#-^- 7 5 > 74 
fcf3*©y^-f x--^fflViT> PCR fcctSiiifil^ff ofeo ^-Oil, T^Xfi* 
Apoa5 it^&^-tf DNA £f#fc 0 DNA BfM*S«!IIS#5fl Xhol t EcoRI X— fi?B 
ith, pBAD/HisA 0 XhoL EcoRI SUfifc-y-^^ P — >bjfcj|g*, 7 7tV-7>l 
31114 y □ ^E— ^ - © 0JPP T fcfll^nfc Apoa5_jl{5^ tf 7775 F ft, 
PHN281 t&m&mjtco 

-?V7,mM Poly(A) l RNA £ffl^T\ @B3«4> ©E3?B## 7 6, 7 7 KlfSllK© 7° 
RT-PCR (Larrick, Trends Biotechnol. Jj) 146-152 (1992)) (3 
<k £ o fee RT-PCR \z U STRATAGENE&SS © ProSTAR Ul t ra HF RT-PCR Sys t em 

&m^. tcDmmmmwmv \zn-?fr ckt^t© rt-pcr ranges/ b&m^-ar 

ofe)o ^(DffiM, v^XEta^ CathepsinD jtfcT 1 (Grusby et al. , Nucleic Acids 
Res. 18 4008 (1990) , Babe et al. , Biotechnology and Genetic Engineering 
Reviews 17 213-252 (2000) : GenBank SAff X5 2886) &i£t$ DNA ^f#fe 0 Z\(D 
DNA Mfr&pmmm Ncol t Xhol T—KMteU pTip-LCHl (PNcoL XhoItMfc 
1r^^D->Ufe^ TipA-LGlO /nt- ^ — ©MfPT^S^tlfe CathepsinD 
I^^ttf7775 H^M^n, PHN270 <h£fa£#W-fco pHN270 & 

Nco l £ Sail T-iifcl/Tfg>nfc 1. 2kb O DNA jffJt£ pBAD/HisA g) NcoL Xhol 
SfUtttClt^^n — >bfc. ^0^T"tfe7'7X5 FfcpHN273 ££fff£^ tffc 0 

T^XBTfll Poly(A) l RNA £ffl^T> BB^m* ©IB51J#-^ 7 8, 7 9 KIBfc©:/ 
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RT-PCR \z£&Mm&ft ofeo ffiDfe^, -7^7^^ Prothrombin 
jt^^CDegenet al. , DNA Cell Biol. 9 487-498 (1990) : GenBank SAf^ X52308) 
£^tf DNA 21 <Z) DNA WfM-*MRB»* Ncol £ Xhol fiflWb L , pTip-LCHl 

ONcoL Xhol ggfefcity^ p->bfc%g^ TipA-LGlO ^P^-CffiflTfc 
g^nfe Prothrombin j ft fe^^tf 7°^ X$ F^EJc^n, PHN271 

^XOTl Poly(A) t RNA £ffl^T, E^m'faBB 8 0.8 1 \zUM(D7° 

RT-PCR «t Si8lg*ffofc o T^xa^ Kallikrein 6 

jftte^ (Evans et al. , J. Biol. Chem. 262 8027-8034 (1987), Babe et al. , 
Biotechnology and Genetic Engineering Reviews 17 213-252 (2000) : GenBank 
SA#^§ NM#010639) £^tr DNA £#fc„ DNA Iff ^£0.1 IS SI SI Ncol £ Xhol 
pTip-LCHl PNcoL Xhol mmzV*? 2 P — > bfcfe^ TipA-LGlO 
7°ot-^-© fjfllf PTfc fi^ nfe KaJJjkiein6_jt^^ £-g-tr:/^X$ H >WfiB $ 
*U PHN272 ££iW£ttW-fco pHN272 * Ncol h Sail TT— bTff £ tl 

0. 7kb © DNA KM"* pBAD/HisA © Ncol, Xhol ffiteKHf:/^ n-> -^©M 
Ittfc7 7^5 F \Z pHN275 t^KTS^Jtfc. 

x^XOTl Poly(A) i RNA £J1^T\ SH^I^4 J ©IH^J#-^ 8 2, 8 3 ^fH«(D7° 
1CT, RT-PCR iCcfcSJi "I"! £frofco -^©M*, v^X S 5fe LSDNAse_«fe 
^ (Baron et al. , Gene 215 291-301 (1998) : GenBank SA#^ AF047355) £^ 
tl DNA £f#7c„ DNA Urtf-^TOSi* Ndel t Xhol T 5 — MMb, pTip-LNHl 
<D NdeL Xhol jflfrfl: P->bfe^^> TipA-LGlO r/P^E-ff-Dfjf'IffPTfc 
tt^nfeLSDNAse_«^^t?y^X5 F^^^tl, pHN299 <h£fu ^ttttfco 

T^XffFIl Poly(A) , RNA ^1^1, IB3M^ ©IB^J#^ 8 4. 8 5lzmM<D7° 
7^7-l:t> RT-PCR Ki £ SifHB^fro fee v^^a^ DLAD j tfc? 

(Shiokawa and Tanuma, Nucleic Acids Res. 27 4083-4089 (1999) : GenBank § 
A#^- AF 128888) DNA E © DNA $rtf-£0JGIBI^ Ncol t EcoRI T 

— fi^fbU pTip-LNH2 CD NcoL EcoRI ggfefcU-^ P - > h fcfcjj^ TipA-LGlO 
Zfu^—dr — OfflfflTteWfrnrc DLAD ite^^-fr^ x $ H^«sn, 
PHN284 
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t^xitii po1y(a) , rna &ji^t, mmm* (DW&m^ 8 6, 8 7 izmm<D^ 

RT-PCR \z£2>mm&ft ofeo Vfr7>ES?fe HMG-1 Mfc^- 

(Pauken et al. , Mamm. Genome 5 91-99 (1994) > Lee et al. , Gene 225 97-105 
(1998) : GenBank SA#-*fU00431) &.Hst$ DNA ^rf#7Co Z. CD DNA PHrJt ^fjfJRWSt 
Ncol i EcoRI ^— S^^b> pTip-LNH2 CD Ncol, EcoRI SHifclt:/ ^ n- > bfc 
TipA-LGlO 7°P^-^-CD0JffPTfcgfonfc HMG-1 jtfc^^fo^X $ 
F#?f«$n, PHN285 t.&m&tttftz. 0 F pHN285 ^y^v— 

htbt, IB3«4>CDgB3«-^8 8 > 8 7 tcHSifcCD^-f ^r-£Jl^T, PCR \Z 
cfcSJifil&ffofcc ^CDljtJH:, 7^7Xfl^ HMG-1 &fc?£^tr DNA £#fc„ £CD 
DNA ®r M" * f&IISBPlIf Xhol t EcoRI T?— fiMfbU pBAD/HisA CD Xhol, EcoRI 

\z^72u->\s ttmzk, y 9 tv - x if #14 y n ^e- ^ - cd « p T^S/^nfc 

HMG-1 jttfc?£#fo:7°^XS h^«$tl, PHN305 Tiff £ttttfc 0 

Vj7Xlf)H Poly(A) , RNA £J1^T, IB^M* CDlH^J*^ 8 9, 9 OlzmM<D7° 
7^T-|;t, RT-PCR \Z «k SififiS^lTo fee -^CDlgJH:, ?^77fl^ Kidl mfc^ 
(Tekki-Kessaris et al. , Gene 240 13-22 (1999), Suter-Crazzolara and 
Unsicker Bio/Technology 19 202-204 (1995) : GenBank SA#^ AF1841 11) ^ 
if DNA &nfe.Z\<DWkWifr%:%tmWmmoI t. Hindi II 7?-fi^Ibb,pTip-LNH2 
CD Ncol, Hindlll mmz^r -ft n- > b^*, TipA-LGlO 7° P - ^ - CD MP 
T{cM^nfe Kidl m^^^"atfy^X$ F /^fM£n,pHN286 m&ntffr 0 

n-^XHTK Poly(A) , RNA £J1^T, M5^m*CDlB?iJ#-*t 9 1,92 \zmWL <DZf 
7-f7-tlT, RT-PCR Klck5iiip@£fTo&o t(Dm^ ffi^ Bax alpha jt 

(Oltvai et al., Cell 74 609-619 (1993), Donnel ly et al. , Protein Expr. 
Purif. 22 422-429 (2001) : GenBank §A#^ L22472) £#tf DNA £#fc„ £CD 
DNA »fn-S$!lPIP* Ndel <h EcoRI T— lIMIbL, pTip-LNHl CD Ndel, EcoRI glHu 
[^^□->bfc^ TipA-LGlO 7"a^E-^-CD$!|fPT^tt^nfe Bax alpha 
jt^T^^^y^X^ F^fM^tl, PHN217 h&M*m?fe 0 y-^X^F 
PHN217 &^>y°U- h<hLT, Sa^M^CDlB^I*^ 3 , 9 2 ^fB«07°r>-f V 
— £ffl^T> PCR HJ; ^iiipi^ff 7c 0 ^CDlgH:, T^X&^ Bax alpha mfc? 
tT DNA C CD DNA ®rJt £ $'J PSSI* Xhol <^ EcoRI T— fi Yftlt; L , pBAD/HisA 
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©xhoi^ Moummz^-y^u->vrc.m^ 7^tV-X^«ttyn^-^- 

(DfflmT \zm ftntz. Bax alpha mfe^^^ty^^X ^ F/^^n, PHN212 <h£ 

Y^Xffl Poly (A) *RNA £ffl^T, BB^^OE^ttft-t 9 4. 9 5fcfB*©y 
RT-PCRK:«fcS*t*§£fro&. ^-©M^:, ^^7XE&^ Glucokinase 
Stfc^ (Lin et al. , Protein Expr. Purif. I 169-176 (1990) : GenBank f A# 
^BC011139) &^tr DNA dCD DNA mfc&fflfflimM Ndel t Xhol trli 

<ffcb, pTip-LNHl © Ndel, Xhol tlHit-l^ ^ n-> bfc£§H:, TipA-LGlQ 7°D^ 
-^-©«PTf~S^ri7c Glucokinase jftfeT^^ty^^X $ F/^«$n, 
PHN298 ££t&§ft*t&. PHN298 & Ncol <h Xhol TriMtT#5nfc 

1. 4kb © DNA pBAD/HisA © NcflL Xhol BMfctel*:/^ u — >VTc 0 ^r(Dm^ 

FK: pHN306 iz&tS&^tffc. 

pET22b-Dmp37A £Ji^T, &W&$*<Dm&m*l 0 5, 9 6 \Z.WM<D7?^ 
— \ZX, PCR KlJ;5iiipS£fTofco -^CD^JH:, Drosophilamelanogaster &?fcp37A 
— FT%J»fcT (HolzletaL, J. Cell Biol. 150 119-129 (2000) : GenBank 
SA#-*§ AF145312) DNA £#fco £ © DNA Bftf" fefSIKll* Ndel £ Xhol T 

— MfcL, pTip-LCH2 CD Ndel, Xhol W>mz.^^^ n — > bfe^, TipA-LGlQ 
^nt-^-CigflTfclW: P37A i tfe?^^ty^°^7>$ F^^^n, 
PHN291 t«f(rS#Wfe. F pHN291 ^r>7>-htbT, IB^J 

(Dm^mn 9 7, 2 sRHBtR©^^^— *^v^t, pcr ^^(f^fTo 

fee -^-CD^m, Drosophilamelanogaster p37A jftfeT-^^tr DNA E 

<Z) DNA »r)t£$!Jl^lfSt Sail ^m<t^ Ncol "e^^bb ( p37A rtBBO Nco l T^J 

ifrb&V^SK:), pBAD/HisA CD Ncol, Xhol SUffifCIJ-^^ n->UTcM^> 

bV-X^tt^n^E— ^-©ftJfPTfcS^n7c P37A tt^T^^^y^X^ F 

^f^$n, PHN308 h&m&tttffr* 

F LE59 £^>7°l/— F tit, E^m4»CDl3^J#-^ 9 8, 9 9 fcflBtt 

CD7°^-T T — ViT, PCR t3 cfc ^> *® "f© ^ f? o fee *©3lg*, V^7Xfi5fe 

Pantothenate kinase 1 beta ^>A°^M^3- FT £stfc?(Rock et al., J. Biol. 

Chem. 215 1377-1383 (2000) : GenBank §AS^ AE200357 : j^T PanjL^B§fB) £ 

^-t? DNA £#7c 0 DNA Iff Jt^TOUSt Xhol ^ EcoRI Tzifi^b U pBAD/HisA 
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©XhoL EcoRI miL\Z.V7*!7 U->Vfz.mWz, 77t:V-Xlitt7°nt-^- 
(PfflffPTfcgfonfc PanK jtfeT&^^^^X^ Fj&*flsj££n, PHN279 <h^ftj^ 

vt7Xmi Poly (A) *RNA &m^X, BB^JS 1 0 0, 10 1 tclBicOy^^T— 
\ZX, RT-PCR fc«fcSJi*B*ffo}fe:. -^cDf^ ffi^ Peroxiredoxin 4 £ n 

-F-TSjtfcT (GenBankSA#-*f BC019578) &#tr DNA £#fco £ <£> DNA WrFr 
%UmWmmol £KpnI^— M-fcb, pBAD/HisA CD XhoK Kpnl ffifefclt:/^ p 
- > b ^ m , X 7 t: / - X S§ 2» tt y n ^ - d? — ® $!l $ P T \z S ^ ti 
Peroxiredoxin 4 Ifef^ft?^7 7 5 H^^^tx, pHN278 t&m&tttftz.* 

y 0c 7 XS. H LE156 ^'r >7°U— htl/T, l3^JS^CDlB^J#-*§ 1 0 2 , 103 
^IB«CDy^-f V^T, PCR fc J^^I^fr -pfco ^-©|g^:> T^7Xfi5fe 

Transferrin >A°£ft£3- FfSjftfif (GenBank §A#^ AK005035 : ^ 
T TFL_^WSW2) DNA *H#fc 0 il © DNA Urtf^fMEgUfff Xhol t EcoRI "T?— M 

$Hbb, pBAD/HisA CD XhoL EcoRI §P&tc^^^ n-> bfeigf*, T^tV-X 

r/n^E-^-CQ ffl® PT tlfe TFL atfc? ti 1 7° 7 X 5 H #f1s Jfc $ 
PHN280 i^mf^M^/cc 

JK7°f F§3-Ft5 DNA IH^I^I^Vi-r-y-^^ p — >$tlTV^ 0 
Prothrombin Thrombin \zUZ> IttifiO rp re thrombin-2j — HtS DNA 

ffi^'J (Soejima et al. , J. Biochem. 130 269-277 (2001)) Z u — >1sn 

PHN171 7 Kll2*)> PHN205, pHN206, pHN208> pHN287, pHN289> pHN288, 

pHN270> PHN27K pHN272> pHN299, pHN284, pHN285, pHN286, pHN217, pHN298, 
PHN291 &m^T, mt&M 1 2 tmWilz Rhodococcus erythropolis ICM3201 

mmmmv, mnmi 3 izmvx&j? 3o°c we^n^nrnm^^ 

z.nB(D& y^zmzu±x 6xHis ^ ^^m§\z^^x^r> 1 6 
mizmm&ff-Dfro &rcz\n\zMx, ^■mmmmmmz2o,owxg\zxm'bv 

fribcDmmfe&^-ttf, "t(D ft Mte^UXff o feo lml © DN-Buffer (50mM 

-48- 



WO 2004/016792 



PCT/JP2003/010209 



Tris-HCl (pH8. 0) , 8MSSI) \ZfcmW&MmV, 20, OOOXg fcT®Nj»U ^<D±m 
700 m1 \Z, ^® DN-Buffer Ni-NTA Superflow M*ft40Ml 

tc^S«t"5fc:Jn^.feo Zfi&l mmm$xMWht£&B Ni-NTASuperf low tf— Xt. 
6XHis ^^©^Vife^>/N 0 ^Ki^^^^ii-feo ICtf-XS: DN-Buffer 1? 4 Hj 
8fc#bfc^ 120m 1 <0 DNE-Buffer (50mM Tris-HCl (pH7. OK mm&, 400mM -f ^ 

^y— M \z 3 mmmT & z. t~c\ tf-x^e> 6xhis ^^©^v^^>a°^«^ 

pBAD/His/lacZ (Invitrogen *±K pHN193, pHN195, pHN199, pHN276, pHN277, 
PHN28K PHN273, pHN275, pHN305, pHN212, pHN306, pHN308, pHN279, pHN278, 
PHN280 £/BV\ Invitrogen pBAD/Hi s^iy h ©«JliM»c£>M D 

NT-Buffer CSSlfc. £n&?M$c§g£l§ UD-20 (T0MY&S) £JBUTi&fflfl&£ 
Bfc&Lfco 20, OOOXg MTjI^U, -^0±tf 900m 1 te\ NT-Buffer T?I 

ffc^nft: Ni-NTA Superflow F^l* 40m 1 fclfcS <k 5 fc}ra*.fco 1 

mmm&nWLtetfZ Ni-NTA Superflow tf— Xi 6XHis ^ (DD^tz.^ > 
W.tZffi&'Z^tco Z<D\£-X% NT-Buffer T 4 Hi #fc # L fciK 120m 1 © 
NTE-Buffer 3 0IitS^tT\ If— Xj&> & 6XHis & tfV^teft? >Ktm 

^fcJffliW, 20, OOOXg teT»frLT^#&ifc«j&> 5 vfcifi. 

±WB1t>y;KD5^ 10Ml^#fe{-^VU2« SDS#U 7^U;i/7 5 H«^C*S& 

XHis ^Sttfrfcu^Sj^-r. &&>6> 4 #S©#:7AfciU *>^t;VS^&^«) 
&^S<t>^>/1^K©«IJt#-?S (kDa) <£ja*T#*> ffi3ttrt©»^«lll6»c:5B^ 

9t&&m2ititmKLmtefc77x$ F©£atr&^f . 6, 8, io#@©#^ 
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mt^ u ^fvK), 20, oooxg i?(D±mmfi (sup) ^^mrnvrct^t., ttmm 

# (Ppt) frt>mmhfz.£^£\zfrtfT^LX&Z> 0 £^&7, 
© + , -te^n^ntDmm^WkW-^^MWIMn ( Rhodococcus ervthropolis CDjf 
lMg/ml hl/^hX *B§»<£>:!§£-« 0. 2% L-T^tV-X) £*gr 

^iHf«B#©^M^*-hf^-^$nxv^o N. D. (Not Detected) te*fetaPfi# 
g nc^^T^ ^fr&7°7^^ FOUXb^ ^ 2 ^»STJ1 V^c«;|*co 
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mmmi 3^e> 1 8&mzmMM2 o \z, 3fmm<Dmm^? $ 

— £ V* % Z\ t iz J; D , 4*0 1 ^ -5 i£?^^frTTr^*«e-T on-HtS^W^ 

IH^fJ 1 — 10 5 : ^7^*7- 
SB^iJ 10 6—113: — 
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4. ^j;«^ Rhodococcus mmM~Cfc%^ fS^^S l ^ <b 3 (D ^Ttifr 1 m 

5. Rhodococcus jRIBH/^ R. erythropolis ^ R. f ascians 33<kZ$ R. opacus 

i o. it^^ i ?^e> 8 o^tn^ i ^fcfBm©sgii^^^— &m^T&>/^ 

1 2. 4°C-?r§gJJIM#£IMiH 1 lfBic©^5J^^^-o 

1 3 . Rhodococcus MBT^, H*fcH12 fcfEiS 

1 4. Rhodococcus RIBH^ R. erythropol is ^ R. iascians &i;£^ R. opacus 
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1 9. Rhodococcus mmm^-^^M^^mmmniz & vmrnmrni^n^ 

2 0. Rhodococcus Slffltt^ R. erythropol is , R. f ascians &<fc£ft R. opacus 

2i. s§5»m#^:3-x h i/^ h >^&§, 1 9 ^^«2 ommvm 

BBffJ43«fc# TipA Ifef^t^iliJiry K Rhodococcus M^EttM H© 

i 9*52 i <D^-Fnfr lWzmmoDmm^z „ 

2 3 . if 19 — 22 (D^-rtl^ l iRKlfBiKcD^Jjt^^ ^ — 

Rhodococcus mmmm-n^m^o 

> A° ^ ff £ g £ t" £ 7j o 

&y/^?n&=i - 4£M&#~FT*ta£FiIfE& Rhodococcus M« 

Rhodococcus MfBgfflCTMfSgi^ 
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mm&kzf- iMJ&fc^&s&m m% t7 Rhodococcus mmm^y°^x^ f© 

e^*<£M*#TTiiW[Rrii*: Rhodococcus »iMBfl*3'g8l»gl8ai#3 

Rhodococcus mmmmmmm^m^ . 

2 7. $ e> t^JMJS 7°^^ 5 Ho e^ttfildiK^ DNA HM^^k ^cJli 
S^Taag WflB^lf 2 6 fBSc© Rhodococcus ffSfflgJa^gglffig^ ^— . 

2 8. TipA »fe^yn^-^-^ TipA-LG10 7° U*:— ffi ;fc^f 2 6 
£fc«2 7 fcff5»S© Rhodococcus J»fflgffi8l#a[%^^ ■ 

2 9. bb#i##i o 6 \zm-£n%m&mp}&^-?% pHp-nhl mzm-^i o 
7 izmznzmgkmw&G-fz pnp-NH2, mzmm o 8 izm^n^mmm^ 

pTip-CHL IB^J#-^1 0 9 \z^ti^>UWBn^^^> pTip-CH2, I3^!J# 

o iz^n^Mmm^t^ ptip-lnhk mmm-^i i uc^snsm 
&mm&mirz> pTip-LNH2, mmmm i 2 \z m. $ n ^ u^mm & ~t z> 
pTip-LCHi, mmm^ 113 \zm^n%t&mm&m~tz> pnp-LCH2, pHp-chi. k 

pTip-CH2. U pTip-LCHl. 1 & «fc pTip-LCH2. 1 631^ ^n&fi:^:® 

2 6^6 2 8 <D\,*~fnfrim\zmm<D Rhodococcus iiiffllllli^^^-. 

3 0 . Rhodococcus MffljUMffi R. erythropol is ^ R. f ascians jo J; R. opacus 

st 2 5*62 9 ®ufn* i m\zum,(D 
Rhodococcus mmnmm mmmm^z 

3 1 . ff^iR2 5*5 3 0 © Vv^n* 1 JI^fEffc© Rhodococcus Rjgl^ 
#Mfg5l^ ^ — &-£tf Rhodococcus JgfflmjgiECfegMEo 

3 2. ^*stfe^tbX 15*CSjB^.*+iBiST^$ii:S d £tf*E?8t&^> 

A°^»^n— H-rsjt^&^-tfif^^ 2 5*e3o ©^-rn* lactam© 
Rhodococcus mmnm mmmmm^^ ? — &{&wemMpsm?£ Rhodococcus mm 

Rhodococcus jSffflg^M^jy^jl^^^-^A^Bg^^T^ £ ££<^£r, 15°C 
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34. \5°c&n^&^Mu^mMz^&^hfimmfe&>nzn&, ±mn 
t i5°c %m k *nu~emmz j i±fc.m& iz^m^m xw*ifez> & >x ^ ^ 

« £n — Ft" ^jtfc^^^frlf MM 25^630 © V^Tn^ 1 :KK:f3*c© 
Rhodococcus Mlfflgfflgf ^- ^iS^T^^t ^11^75: Rhodococcus jRlffl 

||;IAL, ifil#TTft7 h 1/ :/ h > £ ^ ^§ ite £ ^ T iff IB 
Rhodococcus jSlfflM^SM^J^^ ^-s»AM£»irr £ Z. ££^tK ifftft 

3 6 . ^i&i&fc^&^&MMm 25^5 3 0 ® ^-rn* 1 ^krism© 

Rhodococcus Mffflgffl ii^M^iS ^ ^ - £ pJtg & Rhodococcus M^M 

^•^^Mgrfflv^TMfB Rhodococcus Mifflttffiif mmmm^z ^—mxmm^^m 

b, 15t:^T©M^#T-rc7)^ii$ti§at{^^BKT§ ^i:^^^, 15°C 
* K fgifl $ -fr § n «h ^Slfe ^ >/\° ^ K £ * 2 u — - > ^S. 

Ifef tUT^tJi^ 2 5*6 3 0 ©^Tn#* 1 ^S-ffBit© Rhodococcus MM 

wmmMM$%m^z&-&&M.~T:MMp!mfe Rhodococcus mmm\zmxv, i&u 

^frTTftT, h h >£^t?iM£/i t^TMlB Rhodococcus Slfffilil 

1 5°c & m x § * nweftm s * s £ t #h jk& ^ » * x # u — ^ > £f*r a 
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(Dmm& 3o°cK±Tia«-r§^>/^^KTa&§, mums 8is«cd^>a°^k^ 

4 1. 15°C ^i^ffllf75:^>A^M^\ 15°C£ 

^MU^y^um^mm omm & att § ^ > a° ^ k t? & § , 3 

J: D # <S nfc 1 5°C £® X £ 4> i£ i&T ^gJg $ i± § 21 i ifi ^ >/\° ^ % 0 
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<210> 2 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN2 
<400> 2 

gttgtacaac tagtcgtgcc agctgcatta 30 

<210> 3 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer sHNl 20 
<400> 3 

gctgtacacc cgagaagctc ccagcg 26 
<210> 4 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN 1 2 1 
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<400> 4 

cggagctctt gaacgagagt tggccgttg 29 

<210> 5 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN122 
<400> 5 

tcagatctat cgtcatcgac tgcgatcacg ttgacgccg 39 

<210> 6 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer sHN123 
<400> 6 

acggatcctc cgctgaaatc tcgccgtgcc t 31 

<210> 7 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :primer sHN130 
<400> 7 

cttcatatgc ggagctcgac cgcgcggg 

<210> 8 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN131 
<400> 8 

atcgagtcgt tcaagggcgt cggc 
<210> 9 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer NEB1233 
<400> 9 

agcggataac aatttcacac agg 



<210> 10 
<211> 19 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer sHNIO 
<400> 10 

caccaggatg atccccgac 

<210> 11 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :priier sHNll 
<400> 11 

gacagtgaca tcaccagc 

<210> 12 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceiprimer NEB1224 
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<210> 13 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer sHN40 
<400> 13 

atgagctact ccgtgggaca ggtg 

<210> 14 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer sHN41 
<400> 14 

tgcagatctt ccgtttcgac gtgacggag 

<210> 15 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
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<223> Description of Artificial Sequence :primer sHN42 
<400> 15 

cagtctagaa ttgatctcct cgaccg 

<210> 16 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer sHN43 
<400> 16 

tgcaagctcc tatgtaaacg 

<210> 17 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN55 



<400> 17 

cgcctgctcc acggccgcc 
<210> 18 
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<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 18 

atggaggcac gcagcatg 

<210> 19 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 

<400> 19 

cgccccctcg gagtcggcg 

<210> 20 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 



Sequence rprimer sHN56 



18 



Sequence :primer sHN57 
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Sequence: primer sHN58 
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atggacgccg ccgaggac 
<210> 21 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer sHN147 
<400> 21 

cgtgtacata tcgaggcggg ctccca 26 

<210> 22 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN39 



<400> 22 

atccatggcc gctcccttct ctgacgccgt c 

<210> 23 

<211> 22 

<212> DNA 

<213> Artificial Sequence 



31 



<220> 
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<223> Description of Artificial Seauence :primer sHN36 
<400> 23 

accatggatc aggaatgcat ag 22 

<210> 24 
<211> 59 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN37 
<400> 24 

ttactagttt attaatgatg atgatgatga tgcaggtgtt tcaggatgaa atccgaaag 59 

<210> 25 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer sHN6 

<400> 25 

cgtctagagt cccgctgagg cggcgtagc 29 



<210> 26 
<211> 29 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer sHN9 
<400> 26 

ctactagtcg acccaccggc acccgtgag 29 

<210> 27 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer sHNHl 
<400> 27 

aatctagagt aacgggctac tccgtttaac 30 

<210> 28 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:priier sHN142 
<400> 28 

gggtcgacgg tcctcctgtg gagtggttct 30 
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p>m..mM.m 



<210> 29 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer sHN145 
<400> 29 

gcactcgaga tgaaatctaa caatgcgctc ate 33 

<210> 30 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN152 
<400> 30 

agactagtcc tcaacgacag gagcacgatc 30 

<210> 31 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence : primer T7 



<400> 31 

gtaatacgac tcactatagg gc 22 

<210> 32 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer sHN153 
<400> 32 

aatccacagg acgggtgtgg 20 
<210> 33 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN154 
<400> 33 

ctctacgccg gacgcatcg 19 



<210> 34 
<211> 22 
<212> DNA 
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<213> Artificial Seauence 



<220> 

<223> Description of Artificial Sequencerprimer T3 



<400> 34 



gcaattaacc ctcactaaag gg 



22 



<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN155 
<400> 35 

acgacgctct cccttatgcg 20 

<210> 36 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN156 



<400> 36 



ccgatgccct tgagagcct 



19 
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<210> 37 
<211> 67 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHNHO 
<400> 37 

aaccatggta tatctccttc ttaaagttaa acaaaattat ttctagacgc cgtccacgct 60 
gcctcct 67 

<210> 38 
<211> 77 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer NNcol 
<400> 38 

catgggccac catcaccatc accatatggg aattctacgt agcggccgcg gatccaagct 60 
tagatctcga ggatgaa 77 

<210> 39 
<211> 77 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :primer NNco2 
<400> 39 

ctagttcatc ctcgagatct aagcttggat ccgcggccgc tacgtagaat tcccatatgg 60 
tgatggtgat ggtggcc 77 
<210> 40 
<211> 71 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer CNcol 
<400> 40 

catgggaatt ctacgtagcg gccgcggatc caagcttaga tctcgaggac atcaccatca 60 
ccatcactga a 71 

<210> 41 
<211> 71 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer CNco2 
<400> 41 

ctagttcagt gatggtgatg gtgatgtcct cgagatctaa gcttggatcc gcggccgcta 60 

cgtagaattc c 71 
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<210> 42 
<211> 29 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence : primer sHN159 
<400> 42 

tccatatgcg ctcccttctc tgacgccgt 29 

<210> 43 
<211> 80 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence :primer NNdel 



<400> 43 

tatgggccat caccatcacc atcacgccat gggaattcta cgtagcggcc gcggatccaa 60 
gcttagatct cgaggatgaa 80 



<210> 44 
<211> 82 
<212> DNA ' 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence rprimer NNde2 
<400> 44 

ctagttcatc ctcgagatct aagcttggat ccgcggccgc tacgtagaat tcccatggcg 60 
tgatggtgat ggtgatggcc ca 82 

<210> 45 
<211> 71 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer CNdel 
<400> 45 

tatgggaatt ctacgtagcg gccgcggatc caagcttaga tctcgaggac atcaccatca 60 
ccatcactga a 71 

<210> 46 
<211> 73 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence -.primer CNde2 
<400> 46 

ctagttcagt gatggtgatg gtgatgtcct cgagatctaa gcttggatcc gcggccgcta 60 
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cgtagaattc cca 73 

<210> 47 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN160 



<400> 47 

aacatatgta tatctccttc ttaaagttaa ac 

<210> 48 
<211> 22 
<212> DNA 

<213> Artificial Sequence 



32 



<220> 

<223> Description of Artificial Sequencerprimer sHN97 
<400> 48 

ataccatgga acctcatgaa gc 22 

<210> 49 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :pr imer sHN98 
<400> 49 

aactcgagat cccataagtg ctttcatctt 

<210> 50 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :pr imer sHN82 
<400> 50 

tactcatgat gcatcaccat caccatc 

<210> 51 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :pr imer 
pTrc99A-Cseq 

<400> 51 

cagaccgctt ctgcgttctg 
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<210> 52 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN272 
<400> 52 

atccatggcc cctatactag gttattg 27 

<210> 53 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN271 
<400> 53 

aactcgagtc aatccgattt tggaggatgg teg 33 
<210> 54 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN150 
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<400> 54 

catgggaatt cagatctctc gaga 24 

<210> 55 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer sHN212 
<400> 55 

agcttctcga gagatctgaa ttcc 24 

<210> 56 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
pBAD (Forward) 

<400> 56 

ctatgccata gcatttttat cc 22 



<210> 57 
<211> 30 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN166 
<400> 57 

gccatatggg gtttttttca tttgttcacg 

<210> 58 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence-.primer sHN167 
<400> 58 

aactcgagtc agtatttgtc aggcagtcc 

<210> 59 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer sHN168 
<400> 59 

gcctcgaggg gtttttttca tttgttcacg 
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<210> 60 
<211> 29 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Sequence iprimer sHN169 
<400> 60 

gaggtacctc agtatttgtc aggcagtcc 
<210> 61 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer sHN170 
<400> 61 

cacatatgct ccgccagatc ctcgg 

<210> 62 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer sHN171 
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<400> 62 

ttgaattctt agaagtctgg gccttctttc 30 

<210> 63 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer sHN172 
<400> 63 

ccctcgagat gctccgccag atcctcgg 28 



<210> 64 
<211> 26 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence:primer sHN177 
<400> 64 

cccatatggc cgggcagtca gacaag 



<210> 65 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence rprimer sHN178 
<400> 65 

gagaattctc aatcttctgc catgtagagg 
<210> 66 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer sHN179 
<400> 66 

aactcgagat ggccgggcag tcagacaag 

<210> 67 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer sHN290 
<400> 67 

aacatatgaa caagagctct gaagatatcc 



<210> 68 
<211> 26 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer sHN262 
<400> 68 

atgaattcat ggcaaccatc taactg 26 

<210> 69 

<211> 31 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer sHN261 



<400> 69 

ttctcgagaa caagagctct gaagatatcc g 

<210> 70 
<211> 29 
<212> DNA 

<213> Artificial Sequence 



31 



<220> 

<223> Description of Artificial Sequence :primer sHN295 
<400> 70 

aacatatggc tgtccctgac aaaacggtc 29 
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<210> 71 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .-primer sHN266 
<400> 71 

ctaagctttt aatgtttgtg gaaagtgc 28 

<210> 72 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer sHN265 
<400> 72 

gtctcgaggt ccctgacaaa acggtcaaat g 31 

<210> 73 

<211> 26 

<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence :primer sHN288 
<400> 73 

ttccatggca cggaagagcc tctggg 

<210> 74 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primersHN268 
<400> 74 

ttgaattcca gacaatgagc tggaggg 

<210> 75 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer sHN267 
<400> 75 

aactcgagcg gaagagcctc tgggactac 



<210> 76 
<211> 31 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN243 
<400> 76 

ctccatgggg attatcagaa tccctctgcg c 

<210> 77 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer sHN244 
<400> 77 

agctcgagag agtacgacag cattggcaaa gcc 
<210> 78 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer sHN245 
<400> 78 

aaccatgggc accaccgatg cggagttcca cacc 
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<210> 79 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN246 
<400> 79 

aactcgagat ccaaattgat caatgacttt ctgtatccac 

<210> 80 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence -.primer sHN247 
<400> 80 

aaccatggga attgttggag gatttaactg tgag 

<210> 81 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer sHN248 
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<400> 81 

aactcgagag tcattttcag ccatagtttc tcttatcc 38 

<210> 82 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer sHN275 
<400> 82 

aacatatgct gaggctctgc tccttcaatg tgagg 35 

<210> 83 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequenceiprimer sHN307 
<400> 83 

ttctcgagcg tgatacctag gagcg 25 

<210> 84 
<211> 28 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .-primer sHN277 
<400> 84 

ggccatgggg acaccagaaa tctcatgc 

<210> 85 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer sHN278 
<400> 85 

aagaattcac cgagtttact tacagaaccc 

<210> 86 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .-primer sHN279R 
<400> 86 

aaccatgggc aaaggagatc ctaagaag 
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<210> 87 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer sHN280 
<400> 87 

ttgaattcct gcgctagaac caacttattc ate 

<210> 88 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer sHN314 

<400> 88 

aactcgaggg caaaggagat cctaagaag 

<210> 89 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN283 

34/81 



WO 2004/016792 



PCT/JP2003/010209 



£msJ.»fill?3 



<400> 89 

gaccatggct cctgagcaat gggaag 
<210> 90 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer sHN284 
<400> 90 

ataagctttt aagggtcctc atccacgtga a 

<210> 91 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rprimer sHN164 
<400> 91 

aacatatgga cgggtccggg gagcag 

<210> 92 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer sHN194 
<400> 92 

aagaattctc agcccatctt cttccagatg 

<210> 93 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence -.primer sHN193 
<400> 93 

aactcgagat ggacgggtcc ggggagca 

<210> 94 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN305 
<400> 94 

ctcatatggc tgtggatact acaagg 
<210> 95 
<211> 29 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer sHN306 
<400> 95 

atctcgagga tttcactggc ccagcatgc 29 

<210> 96 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN296 
<400> 96 

aactcgagcg tcggtatcct ttttgcgctg 30 

<210> 97 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer sHN330 



<4Q0> 97 
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acccatgggc gacggtgctg gaaattg 

<210> 98 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer sHN259 



<400> 98 

aactcgagat gaagcttgta aatggcagaa ag 

<210> 99 
<211> 28 
<212> DNA 

<213> Artificial Sequence 



32 



<220> 

<223> Description of Artificial Sequence :primer sHN260 
<400> 99 

aagaattcct ctactgtgta tcggtcat 

<210> 100 

<211> 30 

<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence :primer sHN269 
<400> 100 

aactcgagct gcaaggcttg gagagtgatg 

<210> 101 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN270 
<4O0> 101 

gaggtacctt tcagtttagc ttgtcgaaat ac 

<210> 102 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence -.primer sHN263 
<400> 102 

gcctcgagct tcctgagaag accatacgat g 



<210> 103 
<211> 30 



39/81 



WO 2004/016792 



PCT/JP2003/010209 



£%i8j»ifiti?a 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .-primer sHN264 
<400> 103 

ctgaattctg tttaatattt atgaaatgtg 

<210> 104 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer sHN343 
<400> 104 ■ 

aaactagttc agtgatggtg atggtgatgc tcgagagatc t 

<210> 105 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer T7 Universal 



<400> 105 
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taatacgact cactataggg 20 



<210> 106 
<211> 8166 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :vector pTip-NHl 



<400> 106 














gagctcgacc 


gcgcgggtcc 


cggacgggga 


agagcgggga 


gctt tgccag 


agagcgacga 


60 


ct tccccttg 


cgttggtgat 


tgccggtcag 


ggcagccatc 


cgccatcgtc 


gcgtagggtg 


120 


tcacacccca 


ggaatcgcgt 


cactgaacac 


agcagcc'ggt 


aggacgacca 


tgactgagt t 


180 


ggacaccatc 


gcaaatccgt 


ccgatcccgc 


ggtgcagcgg 


atcatcgatg 


tcaccaagcc 


240 


gtcacgatcc 


aacataaaga 


caacgt tgat 


cgaggacgtc 


gagcccctca 


tgcacagcat 


300 


cgcggccggg 


gtggagttca 


tcgaggtcta 


cggcagcgac 


agcagtcctt 


ttccatctga 


360 


gt tgctggat 


ctgtgcgggc 


ggcagaacat 


accggtccgc 


ctcatcgact 


cctcgatcgt 


420 


caaccagt tg 


t tcaaggggg 


agcggaaggc 


caagacat tc 


ggcatcgccc 


gcgtccctcg 


480 


cccggccagg 


t tcggcgata 


tcgcgagccg 


gcgtggggac 


gtcgtcgt tc 


tcgacggggt 


540 


gaagatcgtc 


gggaacatcg 


gcgcgatagt 


acgcacgtcg 


ctcgcgctcg 


gagcgtcggg 


600 


gatcatcctg 


gtggacagtg 


acatcaccag 


catcgcggac 


cggcgtctcc 


aaagggccag 


660 


ccgaggt tac 


gtct tctccc 


t tcccgtcgt 


tctctccggt 


cgcgaggagg 


ccatcgcct t 


720 


cattcgggac 


agcggtatgc 


agctgatgac 


gctcaaggcg 


gatggcgaca 


tttccgtgaa 


780 


ggaactcggg 


gacaatccgg 


atcggctggc 


cttgctgttc 


ggcagcgaaa 


agggtgggcc 


840 


ttccgacctg 


ttcgaggagg 


cgtct tccgc 


ctcggt ttcc 


atccccatga 


tgagccagac 


900 


cgagtctctc 


aacgtt tccg 


t ttccctcgg 


aatcgcgctg 


cacgagagga 


tcgacaggaa 


960 


tctcgcggcc 


aaccgat aag 


cgcctctgt t 


cctcggacgc 


tcggt tcctc 


gacctcgatt 


1020 
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cgtcagtgat gatcacctca cacggcagcg atcaccactg acatatcgag gtcaacggtc 1080 

gtggtccggg cgggcactcc tcgaaggcgc ggccgacgcc cttgaacgac tcgatgactc 1140 

tagagtaacg ggctactccg tttaacggac cccgttctca cgctttaggc ttgaccccgg 1200 

agcctgcatg gggcattccg ccgtgaaccc ggtggaatgc ccccggcacc cgggctttcc 1260 

agcaaagatc acctggcgcc gatgagtaag gcgtacagaa ccactccaca ggaggaccgt 1320 

cgagatgaaa tctaacaatg cgctcatcgt catcctcggc accgtcaccc tggatgctgt 1380 

aggcataggc ttggttatgc cggtactgcc gggcctcttg cgggatatcg tccattccga 1440 

cagcatcgcc agtcactatg gcgtgctgct agcgctatat gcgttgatgc aatttctatg 1500 

cgcacccgtt ctcggagcac tgtccgaccg ctttggccgc cgcccagtcc tgctcgcttc 1560 

gctacttgga gccactatcg actacgcgat catggcgacc acacccgtcc tgtggattct 1620 

ctacgccgga cgcatcgtgg ccggcatcac cggcgccaca ggtgcggttg ctggcgccta 1680 

tatcgccgac atcaccgatg gggaagatcg ggctcgccac ttcgggctca tgagcgcttg 1740 

tttcggcgtg ggtatggtgg caggccccgt ggccggggga ctgttgggcg ccatctcctt 1800 

gcatgcacca ttccttgcgg cggcggtgct caacggcctc aacctactac tgggctgctt 1860 

cctaatgcag gagtcgcata agggagagcg tcgtccgatg cccttgagag ccttcaaccc 1920 

agtcagctcc ttccggtggg cgcggggcat gactatcgtc gccgcactta tgactgtctt 1980 

ctttatcatg caactcgtag gacaggtgcc ggcagcgctc tgggtcattt tcggcgagga 2040 

ccgctttcgc tggagcgcga cgatgatcgg cctgtcgctt gcggtattcg gaatcttgca 2100 

cgccctcgct caagccttcg tcactggtcc cgccaccaaa cgtttcggcg agaagcaggc 2160 

cattatcgcc ggcatggcgg ccgacgcgct gggctacgtc ttgctggcgt tcgcgacgcg 2220 

aggctggatg gccttcccca ttatgattct tctcgcttcc ggcggcatcg ggatgcccgc 2280 

gttgcaggcc atgctgtcca ggcaggtaga tgacgaccat cagggacagc ttcaaggatc 2340 

gctcgcggct cttaccagcc taacttcgat cattggaccg ctgatcgtca cggcgattta 2400 

tgccgcctcg gcgagcacat ggaacgggtt ggcatggatt gtaggcgccg ccctatacct 2460 

tgtctgcctc cccgcgttgc gtcgcggtgc atggagccgg gccacctcga cctgaatgga 2520 

agccggcggc acctcgctaa cggattcacc actccaagaa ttggagccaa tcaattcttg 2580 

cggagaactg tgaatgcgca aaccaaccct tggcagaaca tatccatcgc gtccgccatc 2640 

tccagcagcc gcacgcggcg catctcgggc agcgttgggt cctggccacg ggtgcgcatg 2700 

atcgtgctcc tgtcgttgag gactagaatt gatctcctcg accgccaatt gggcatctga 2760 
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gaatcatctg cgtttctcgc acgcaacgta cttgcaacgt tgcaactcct agtgttgtga 2820 

atcacacccc accggggggt gggattgcag tcaccgattt ggtgggtgcg cccaggaaga 2880 

tcacgtttac ataggagctt gcaatgagct actccgtggg acaggtggcc ggcttcgccg 2940 

gagtgacggt gcgcacgctg caccactacg acgacatcgg cctgctcgta ccgagcgagc 3000 

gcagccacgc gggccaccgg cgctacagcg acgccgacct cgaccggctg cagcagatcc 3060 

tgttctaccg ggagctgggc ttcccgctcg acgaggtcgc cgccctgctc gacgacccgg 3120 

ccgcggaccc gcgcgcgcac ctgcgccgcc agcacgagct gctgtccgcc cggatcggga 3180 

aactgcagaa gatggcggcg gccgtggagc aggcgatgga ggcacgcagc atgggaatca 3240 

acctcacccc ggaggagaag ttcgaggtct tcggcgactt cgaccccgac cagtacgagg 3300 

aggaggtccg ggaacgctgg gggaacaccg acgcctaccg ccagtccaag gagaagaccg 3360 

cctcgtacac caaggaggac tggcagcgca tccaggacga ggccgacgag ctcacccggc 3420 

gcttcgtcgc cctgatggac gcgggtgagc ccgccgactc cgagggggcg atggacgccg 3480 

ccgaggacca ccggcagggc atcgcccgca accactacga ctgcgggtac gagatgcaca 3540 

cctgcctggg cgagatgtac gtgtccgacg aacgtttcac gcgaaacatc gacgccgcca 3600 

agccgggcct cgccgcctac atgcgcgacg cgatcctcgc caacgccgtc cggcacaccc 3660 

cctgagcggt ggtcgtggcc cgggtctccc gcccggtctc accccacggc tcactcccgg 3720 

gccacgacca ccgccgtccc gtacgcgcac acctcggtgc ccacgtccgc cgcctccgtc 3780 

acgtcgaaac ggaagatccc cgggtaccga gctcgtcagg tggcactttt cggggaaatg 3840 

tgcgcggaac ccctatttgt ttatttttct aaatacattc aaatatgtat ccgctcatga 3900 

gacaataacc ctgataaatg cttcaataat attgaaaaag gaagagtatg agtattcaac 3960 

atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 4020 

cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga gtgggttaca 4080 

tcgaactgga tctcaacagc ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc 4140 

caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt attgacgccg 4200 

ggcaagagca actcggtcgc cgcatacact attctcagaa tgacttggtt gagtactcac 4260 

cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatgc agtgctgcca 4320 

taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4380 

agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat cgttgggaac 4440 

cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg 4500 
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caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc cggcaacaat 4560 

taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg gcccttccgg 4620 

ctggctggtt tattgctgat aaatctggag ccggtgagcg tgggtctcgc ggtatcattg 4680 

cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg acggggagtc 4740 

aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca ctgattaagc 4800 

attggtaact gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt 4860 

tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt 4920 

aacgtgagtt ttcgttccac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt 4980 

gagatccttt ttttctgcgc gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag 5040 

cggtggtttg tttgccggat caagagctac caactctttt tccgaaggta actggcttca 5100 

gcagagcgca gataccaaat actgttcttc tagtgtagcc gtagttaggc caccacttca 5160 

agaactctgt agcaccgcct acatacctcg ctctgctaat cctgttacca gtggctgctg 5220 

ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5280 

cgcagcggtc gggctgaacg gggggttcgt gcacacagcc cagcttggag cgaacgacct 5340 

acaccgaact gagataccta cagcgtgagc tatgagaaag cgccacgctt cccgaaggga 5400 

gaaaggcgga caggtatccg gtaagcggca gggtcggaac aggagagcgc acgagggagc 5460 

ttccaggggg aaacgcctgg tatctttata gtcctgtcgg gtttcgccac ctctgacttg 5520 

agcgtcgatt tttgtgatgc tcgtcagggg ggcggagcct atggaaaaac gccagcaacg 5580 

cggccttttt acggttcctg gccttttgct ggccttttgc tcacatgttc tttcctgcgt 5640 

tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat accgctcgcc 5700 

gcagccgaac gaccgagcgc agcgagtcag tgagcgagga agcggaagag cgcccaatac 5760 

gcaaaccgcc tctccccgcg cgttggccga ttcattaatg cagctggcac gactagagtc 5820 

ccgctgaggc ggcgtagcag gtcagccgcc ccagcggtgg tcaccaaccg gggtggaacg 5880 

gcgccggtat cgggtgtgtc cgtggcgctc attccaacct ccgtgtgttt gtgcaggttt 5940 

cgcgtgttgc agtccctcgc accggcaccc gcagcgaggg gctcacgggt gccggtgggt 6000 

cgactagttc atcctcgaga tctaagcttg gatccgcggc cgctacgtag aattcccata 6060 

tggtgatggt gatggtggcc catggccgct cccttctctg acgccgtcca cgctgcctcc 6120 

tcacgtgacg tgaggtgcaa gcccggacgt tccgcgtgcc acgccgtgag ccgccgcgtg 6180 

ccgtcggctc cctcagcccg ggcggccgtg ggagcccgcc tcgatatgta cacccgagaa 6240 
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gctcccagcg tcctcctggg ccgcgatact 

attcggccgg cgctcgattc ggccggcgct 

ctcgattcgg ccggcgctcg attcggccga 

tccgctctgc gcgccgtacc cgacctacct 

cgccgtactc acccgcctgt gctcaccatc 

tcttgcacca aggtgccgac cgtggctttc 

atccagcgcg gcaaggttca aaaagcaggg 

gccgggatac ctgatatggc tttgttttgc 

cgcgtcggac tcgaatagtt gatgtgggcg 

ggggcgtgct gagcgatcgg caatgggcgg 

cgacgaacaa cctccaacga ggtcagtacc 

ggtacgtcga gcattcaccg cacgcgttgc 

ttgacgccgc gatgcgcgca ttcgagcaac 

cacaatcgcc gtccggccgc gcacacatcg 

gcaccgacag cgcccgactg acgccactgc 

agatcagcgt cggcggcgat ttcgcgtatg 

ccgattggga gacgatctac ggcccggcca 

tccacacacc ccggcagatg ccgcgtcggc 

tcaccatgtt cgacgccacc cggcgatggg 

gaaccggccg cgactgggac catctcgtcc 

tcacgacacc actgccgttc accgaagtac 

tctggcgcaa tttcaccgaa gaacagtacc 

gcggcaaggc aacgacactc gccaaacaag 

acgaacatac gatgcgagag gcgattatct 

aaagatgacg gcagcagcag cagccgaaaa 

cttgtttgct gagccgcgtg acgattacct 

tgtcgagctg cggaagcagg ggttgaagta 

gaccgggatc gtcggccgat tactgcacga 

ggatctgtcg gcgtaaccaa gtcagcgggt 



cgaccaccac 


gcacgcacac 


cgcactaacg 


6300 


cgattcggcc 


ggcgctcgat 


tcggccggcg 


6360 


gcagaagagt 


gaacaaccac 


cgaccacgct 


6420 


cccgcagctc 


gaagcagctc 


cegggagtae 


6480 


caccgacgca 


aagcccaacc 


cgagcacacc 


6540 


cgctcgcagg 


gt tccagaag 


aaatcgaacg 


6600 


gttggtgggg 


aggaggtt tt 


ggggggtgtc 


6660 


gtagtcgaat 


aattt tccat 


atagectegg 


6720 


ggcacagttg 


ccccatgaaa 


tccgcaacgg 


6780 


atgcggtgt t 


get tccgcac 


eggcegt teg 


6840 


ggatgagccg 


cgacgacgca 


t tggcaatgc 


6900 


tcggatctat 


cgtcatcgac 


tgcgatcacg 


6960 


catccgacca 


tccggcgccg 


aactgggtcg 


7020 


gatggtggct 


cggccccaac 


cacgtgtgcc 


7080 


gctacgccca 


ccgcatcgaa 


accggcctca 


7140 


gcgggcaact 


gaccaaaaac 


ccgat tcacc 


7200 


ccccgtacac 


attgeggcag 


ctggccacca 


7260 


ccgatcgggc 


cgtgggcctg 


ggccgcaacg 


7320 


catacccgca 


gtggtggcaa 


caccgaaacg 


7380 


tgcagcactg 


ccacgccgtc 


aacaccgagt 


7440 


gcgccaccgc 


gcaatccatc 


tccaaatgga 


7500 


gagcccgaca 


agcgcatctc 


ggtcaaaaag 


7560 


aagccgtccg 


aaacaatgea 


agaaagtacg 


7620 


gatgggcgga 


gecaaaaate 


cggtgcgccg 


7680 


at tcggtgcc 


tccactcgca 


caatccaacg 


7740 


cggccgtgcg 


aaagctcgcc 


gtgacaaagc 


7800 


ccgggaaatc 


gecgaagega 


tggaactctc 


7860 


cgcccgcagg 


caeggegaga 


tttcagcgga 


7920 


tgtcgggt tc 


cggccggcgc 


tcggcactcg 


7980 
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gaccggccgg cggatggtgt tctgcctctg 

catcgaccgg cttcgactga agtatgagca 

cacgctcgac cgctacctgt tcagctgccg 
gttcaa 



gcgcagcgtc agctaccgcc gaaggcctgt 8040 
acgtcacagc ctgtgattgg atgatccgct 8100 
cccgctgggc atgagcaacg gccaactctc 8160 

8166 
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<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Seauence .-vector pTip-NH2 



<400> 107 














gagctcgacc 


gcgcgggtcc 


eggaegggga 


agagegggga 


getttgecag 


agagegaega 


60 


ct tccccttg 


cgttggtgat 


tgccggtcag 


ggcagccatc 


cgccatcgtc 


gcgtagggtg 


120 


tcacacccca 


ggaatcgcgt 


cactgaacac 


ageagceggt 


aggacgacca 


tgactgagt t 


180 


ggacaccatc 


gcaaatccgt 


ccgatcccgc 


ggtgcagcgg 


atcatcgatg 


tcaccaagcc 


240 


gtcacgatcc 


aacataaaga 


caacgt tgat 


egaggaegtc 


gagcccctca 


tgcacagcat 


300 


cgcggccggg 


gtggagt tea 


tcgaggtcta 


cggcagcgac 


agcagtcctt 


ttccatctga 


360 


gt tgctggat 


ctgtgcgggc 


ggcagaacat 


accggtccgc 


ctcatcgact 


cctcgatcgt 


420 


caaccagttg 


t tcaaggggg 


ageggaagge 


caagacat tc 


ggcatcgccc 


gcgtccctcg 


480 


cccggccagg 


t teggegata 


tcgcgagccg 


gcgtggggac 


gtcgtcgttc 


tegaeggggt 


540 


gaagatcgtc 


gggaacatcg 


gcgcgatagt 


acgcacgtcg 


ctcgcgctcg 


gagegteggg 


600 


gatcatcctg 


gtggacagtg 


acatcaccag 


catcgcggac 


cggcgtctcc 


aaagggccag 


660 


ccgaggt tac 


gtct tctccc 


ttcccgtcgt 


tctctccggt 


cgegaggagg 


ccatcgcct t 


720 


cattcgggac 


ageggtatge 


agctgatgac 


getcaaggeg 


gatggegaca 


tttccgtgaa 


780 


ggaactcggg 


gaeaatcegg 


ateggctgge 


cttgctgttc 


ggcagcgaaa 


agggtgggcc 


840 


t tccgacctg 


t tcgaggagg 


egtet teege 


cteggt ttcc 


atccccatga 


tgagecagae 


900 


cgagtctctc 


aacgtt tccg 


tttccctcgg 


aatcgcgctg 


cacgagagga 


tcgacaggaa 


960 
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tctcgcggcc aaccgataag cgcctctgtt cctcggacgc tcggttcctc gacctcgatt 1020 

cgtcagtgat gatcacctca cacggcagcg atcaccactg acatatcgag gtcaacggtc 1080 

gtggtccggg cgggcactcc tcgaaggcgc ggccgacgcc cttgaacgac tcgatgactc 1140 

tagagtaacg ggctactccg tttaacggac cccgttctca cgctttaggc ttgaccccgg 1200 

agcctgcatg gggcattccg ccgtgaaccc ggtggaatgc ccccggcacc cgggctttcc 1260 

agcaaagatc acctggcgcc gatgagtaag gcgtacagaa ccactccaca ggaggaccgt 1320 

cgagatgaaa tctaacaatg cgctcatcgt catcctcggc accgtcaccc tggatgctgt 1380 

aggcataggc ttggttatgc cggtactgcc gggcctcttg cgggatatcg tccattccga 1440 

cagcatcgcc agtcactatg gcgtgctgct agcgctatat gcgttgatgc aatttctatg 1500 

cgcacccgtt ctcggagcac tgtccgaccg ctttggccgc cgcccagtcc tgctcgcttc 1560 

gctacttgga gccactatcg actacgcgat catggcgacc acacccgtcc tgtggattct 1620 

ctacgccgga cgcatcgtgg ccggcatcac cggcgccaca ggtgcggttg ctggcgccta 1680 

tatcgccgac atcaccgatg gggaagatcg ggctcgccac ttcgggctca tgagcgcttg 1740 

tttcggcgtg ggtatggtgg caggccccgt ggccggggga ctgttgggcg ccatctcctt 1800 

gcatgcacca ttccttgcgg cggcggtgct caacggcctc aacctactac tgggctgctt 1860 

cctaatgcag gagtcgcata agggagagcg tcgtccgatg cccttgagag ccttcaaccc 1920 

agtcagctcc ttccggtggg cgcggggcat gactatcgtc gccgcactta tgactgtctt 1980 

ctttatcatg caactcgtag gacaggtgcc ggcagcgctc tgggtcattt tcggcgagga 2040 

ccgctttcgc tggagcgcga cgatgatcgg cctgtcgctt gcggtattcg gaatcttgca 2100 

cgccctcgct caagccttcg tcactggtcc cgccaccaaa cgtttcggcg agaagcaggc 2160 

cattatcgcc ggcatggcgg ccgacgcgct gggctacgtc ttgctggcgt tcgcgacgcg 2220 

aggctggatg gccttcccca ttatgattct tctcgcttcc ggcggcatcg ggatgcccgc 2280 

gttgcaggcc atgctgtcca ggcaggtaga tgacgaccat cagggacagc ttcaaggatc 2340 

gctcgcggct cttaccagcc taacttcgat cattggaccg ctgatcgtca cggcgattta 2400 

tgccgcctcg gcgagcacat ggaacgggtt ggcatggatt gtaggcgccg ccctatacct 2460 

tgtctgcctc cccgcgttgc gtcgcggtgc atggagccgg gccacctcga cctgaatgga 2520 

agccggcggc acctcgctaa cggattcacc actccaagaa ttggagccaa tcaattcttg 2580 

cggagaactg tgaatgcgca aaccaaccct tggcagaaca tatccatcgc gtccgccatc 2640 

tccagcagcc gcacgcggcg catctcgggc agcgttgggt cctggccacg ggtgcgcatg 2700 
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gaatcatctg cgtttctcgc acgcaacgta cttgcaacgt tgcaactcct agtgttgtga 2820 

atcacacccc accggggggt gggattgcag tcaccgattt ggtgggtgcg cccaggaaga 2880 

tcacgtttac ataggagctt gcaatgagct actccgtggg acaggtggcc ggcttcgccg 2940 

gagtgacggt gcgcacgctg caccactacg acgacatcgg cctgctcgta ccgagcgagc 3000 

gcagccacgc gggccaccgg cgctacagcg acgccgacct cgaccggctg cagcagatcc 3060 

tgttctaccg ggagctgggc ttcccgctcg acgaggtcgc cgccctgctc gacgacccgg 3120 

ccgcggaccc gcgcgcgcac ctgcgccgcc agcacgagct gctgtccgcc cggatcggga 3180 

aactgcagaa gatggcggcg gccgtggagc aggcgatgga ggcacgcagc atgggaatca 3240 

acctcacccc ggaggagaag ttcgaggtct tcggcgactt cgaccccgac cagtacgagg 3300 

aggaggtccg ggaacgctgg gggaacaccg acgcctaccg ccagtccaag gagaagaccg 3360 

cctcgtacac caaggaggac tggcagcgca tccaggacga ggccgacgag ctcacccggc 3420 

gcttcgtcgc cctgatggac gcgggtgagc ccgccgactc cgagggggcg atggacgccg 3480 

ccgaggacca ccggcagggc atcgcccgca accactacga ctgcgggtac gagatgcaca 3540 

cctgcctggg cgagatgtac gtgtccgacg aacgtttcac gcgaaacatc gacgccgcca 3600 

agccgggcct cgccgcctac atgcgcgacg cgatcctcgc caacgccgtc cggcacaccc 3660 

cctgagcggt ggtcgtggcc cgggtctccc gcccggtctc accccacggc tcactcccgg 3720 

gccacgacca ccgccgtccc gtacgcgcac acctcggtgc ccacgtccgc cgcctccgtc 3780 

acgtcgaaac ggaagatccc cgggtaccga gctcgtcagg tggcactttt cggggaaatg 3840 

tgcgcggaac ccctatttgt ttatttttct aaatacattc aaatatgtat ccgctcatga 3900 

gacaataacc ctgataaatg cttcaataat attgaaaaag gaagagtatg agtattcaac 3960 

atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 4020 

cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga gtgggttaca 4080 

tcgaactgga tctcaacagc ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc 4140 

caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt attgacgccg 4200 

ggcaagagca actcggtcgc cgcatacact attctcagaa tgacttggtt gagtactcac 4260 

cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatgc agtgctgcca 4320 

taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4380 

agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat cgttgggaac 4440 
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cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg 4500 

caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc cggcaacaat 4560 

taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg gcccttccgg 4620 

ctggctggtt tattgctgat aaatctggag ccggtgagcg tgggtctcgc ggtatcattg 4680 

cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg acggggagtc 4740 

aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca ctgattaagc 4800 

attggtaact gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt 4860 

tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt 4920 

aacgtgagtt ttcgttccac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt 4980 

gagatccttt ttttctgcgc gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag 5040 

cggtggtttg tttgccggat caagagctac caactctttt tccgaaggta actggcttca 5100 

gcagagcgca gataccaaat actgttcttc tagtgtagcc gtagttaggc caccacttca 5160 

agaactctgt agcaccgcct acatacctcg ctctgctaat cctgttacca gtggctgctg 5220 

ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5280 

cgcagcggtc gggctgaacg gggggttcgt gcacacagcc cagcttggag cgaacgacct 5340 

acaccgaact gagataccta cagcgtgagc tatgagaaag cgccacgctt cccgaaggga 5400 

gaaaggcgga caggtatccg gtaagcggca gggtcggaac aggagagcgc acgagggagc 5460 

ttccaggggg aaacgcctgg tatctttata gtcctgtcgg gtttcgccac ctctgacttg 5520 

agcgtcgatt tttgtgatgc tcgtcagggg ggcggagcct atggaaaaac gccagcaacg 5580 

cggccttttt acggttcctg gccttttgct ggccttttgc tcacatgttc tttcctgcgt 5640 

tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat accgctcgcc 5700 

gcagccgaac gaccgagcgc agcgagtcag tgagcgagga agcggaagag cgcccaatac 5760 

gcaaaccgcc tctccccgcg cgttggccga ttcattaatg cagctggcac gactagagtc 5820 

ccgctgaggc ggcgtagcag gtcagccgcc ccagcggtgg tcaccaaccg gggtggaacg 5880 

gcgccggtat cgggtgtgtc cgtggcgctc attccaacct ccgtgtgttt gtgcaggttt 5940 

cgcgtgttgc agtccctcgc accggcaccc gcagcgaggg gctcacgggt gccggtgggt 6000 

cgactagttc atcctcgaga tctaagcttg gatccgcggc cgctacgtag aattcccatg 6060 

gcgtgatggt gatggtgatg gcccatatgc gctcccttct ctgacgccgt ccacgctgcc 6120 

tcctcacgtg acgtgaggtg caagcccgga cgttccgcgt gccacgccgt gagccgccgc 6180 
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gtgccgtcgg ctccctcagc ccgggcggcc 

gaagctccca gcgtcctcct gggccgcgat 

acgattcggc cggcgctcga ttcggccggc 

gcgctcgat t cggccggcgc tcgattcggc 

gcttccgctc tgcgcgccgt acccgaccta 

taccgccgta ctcacccgcc tgtgctcacc 

acctcttgca ccaaggtgcc gaccgtggct 

acgatccagc gcggcaaggt tcaaaaagca 

gtcgccggga tacctgatat ggctttgttt 

cggcgcgtcg gactcgaata gttgatgtgg 

cggggggcgt gctgagcgat cggcaatggg 

tcgcgacgaa caacctccaa cgaggtcagt 

tgcggtacgt cgagcattca ccgcacgcgt 

acgttgacgc cgcgatgcgc gcattcgagc 

tcgcacaatc gccgtccggc cgcgcacaca 

gccgcaccga cagcgcccga ctgacgccac 

tcaagatcag cgtcggcggc gatttcgcgt 

accccgattg ggagacgatc tacggcccgg 

ccatccacac accccggcag atgccgcgtc 

acgtcaccat gttcgacgcc acccggcgat 

acggaaccgg ccgcgactgg gaccatctcg 

agttcacgac accactgccg ttcaccgaag 

ggatctggcg caatttcacc gaagaacagt 

aaggcggcaa ggcaacgaca ctcgccaaac 

acgacgaaca tacgatgcga gaggcgatta 

ccgaaagatg acggcagcag cagcagccga 

acgcttgttt gctgagccgc gtgacgatta 

agctgtcgag ctgcggaagc aggggttgaa 

ctcgaccggg atcgtcggcc gattactgca 



gtgggagccc 


gectcgat at 


gt acacccga 


6240 


actcgaccac 


cacgcacgca 


caccgcacta 


6300 


gctcgat teg 


gccggcgctc 


gatteggecg 


6360 


cgagcagaag 


agtgaacaac 


caccgaccac 


6420 


cctcccgcag 


ctcgaagcag 


ctcccgggag 


6480 


atccaccgac 


gcaaagccca 


acccgagcac 


6540 


ttccgctcgc 


agggt tccag 


aagaaatcga 


6600 


ggggttggtg 


gggaggaggt 


t t tggggggt 


6660 


tgegtagteg 


aataattt tc 


catatagect 


6720 


gcgggcacag 


t tgccccatg 


aaatccgcaa 


6780 


eggatgeggt 


gt tgcttccg 


caccggccgt 


6840 


aceggatgag 


ccgcgacgac 


gcat tggcaa 


6900 


tgeteggate 


tategtcate 


gaetgegate 


6960 


aaccatccga 


ccatccggcg 


ccgaactggg 


7020 


tcggatggtg 


gctcggcccc 


aaccacgtgt 


7080 


tgcgctacgc 


ccaccgcatc 


gaaaccggcc 


7140 


atggcgggca 


actgaccaaa 


aacccgat tc 


7200 


ccaccccgta 


cacat tgegg 


cagctggcca 


7260 


ggcccgatcg 


ggccgtgggc 


ctgggccgca 


7320 


gggcataccc 


gcagtggtgg 


caacaccgaa 


7380 


tcctgcagca 


ctgccacgcc 


gtcaacaccg 


7440 


tacgcgccac 


cgcgcaatcc 


atctccaaat 


7500 


accgagcccg 


acaagegcat 


cteggtcaaa 


7560 


aagaagccgt 


ccgaaacaat 


gcaagaaagt 


7620 


tctgatgggc 


ggagccaaaa 


atccggtgcg 


7680 


aaaat teggt 


gcctccactc 


gcacaatcca 


7740 


cctcggccgt 


gegaaagetc 


gccgtgacaa 


7800 


gtaccgggaa 


ategecgaag 


cgatggaact 


7860 


cgacgcccgc 


aggcaeggeg 


agat t tcagc 


7920 
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ggaggatctg tcggcgtaac caagtcagcg 

tcggaccggc cggcggatgg tgttctgcct 

tgtcatcgac cggcttcgac tgaagtatga 

gctcacgctc gaccgctacc tgttcagctg 
ctcgt tcaa 



ggttgtcggg ttccggccgg cgctcggcac 7980 
ctggcgcagc gtcagctacc gccgaaggcc 8040 
gcaacgtcac agcctgtgat tggatgatcc 8100 
ccgcccgctg ggcatgagca acggccaact 8160 

8169 



<210> 108 
<211> 8160 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Sequence :vector pTip-CHl 



<400> 108 














gagctcgacc 


gcgcgggtcc 


eggaegggga 


agagegggga 


get t tgccag 


agagegaega 


60 


ct tcccct tg 


cgt tggtgat 


tgccggtcag 


ggcagccatc 


cgccatcgtc 


gcgtagggtg 


120 


tcacacccca 


ggaatcgcgt 


cactgaacac 


ageagceggt 


aggacgacca 


tgactgagt t 


180 


ggacaccatc 


gcaaatccgt 


ccgatcccgc 


ggtgcagcgg 


atcatcgatg 


tcaccaagcc 


240 


gtcacgatcc 


aacataaaga 


caaegttgat 


egaggaegtc 


gagcccctca 


tgcacagcat 


300 


cgcggccggg 


gtggagt tea 


tcgaggtc ta 


cggcagcgac 


agcagtcct t 


t tccatctga 


360 


gt tgctggat 


ctgtgcgggc 


ggcagaacat 


accggtccgc 


ctcatcgact 


cctcgatcgt 


420 


caaccagt tg 


ttcaaggggg 


ageggaagge 


caagacat tc 


ggcatcgccc 


gcgtccctcg 


480 


cccggccagg 


t teggegata 


tcgcgagccg 


gcgtggggac 


gtcgtcgt tc 


tegaeggggt 


540 


gaagatcgtc 


gggaacatcg 


gcgcgatagt 


acgcacgtcg 


ctcgcgctcg 


gagegteggg 


600 


gatcatcctg 


gtggacagtg 


acatcaccag 


catcgcggac 


cggcgtctcc 


aaagggccag 


660 


ccgaggt tac 


gtct tctccc 


ttcccgtcgt 


tctctccggt 


cgegaggagg 


ccatcgcct t 


720 


cattcgggac 


ageggtatge 


agctgatgac 


getcaaggeg 


gatggegaca 


t ttccgtgaa 


780 


ggaactcggg 


gaeaatcegg 


ateggctgge 


ettgetgt tc 


ggcagcgaaa 


agggtgggcc 


840 


t tccgacctg 


t tcgaggagg 


cgtcttccgc 


cteggt ttcc 


atccccatga 


tgagecagae 


900 
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cgagtctctc aacgtttccg tttccctcgg aatcgcgctg cacgagagga tcgacaggaa 960 

tctcgcggcc aaccgataag cgcctctgtt cctcggacgc tcggttcctc gacctcgatt 1020 

cgtcagtgat gatcacctca cacggcagcg atcaccactg acatatcgag gtcaacggtc 1080 

gtggtccggg cgggcactcc tcgaaggcgc ggccgacgcc cttgaacgac- tcgatgactc 1140 

tagagtaacg ggctactccg tttaacggac cccgttctca cgctttaggc ttgaccccgg 1200 

agcctgcatg gggcattccg ccgtgaaccc ggtggaatgc ccccggcacc cgggctttcc 1260 

agcaaagatc acctggcgcc gatgagtaag gcgtacagaa ccactccaca ggaggaccgt 1320 

cgagatgaaa tctaacaatg cgctcatcgt catcctcggc accgtcaccc tggatgctgt 1380 

aggcataggc ttggttatgc cggtactgcc gggcctcttg cgggatatcg tccattccga 1440 

cagcatcgcc agtcactatg gcgtgctgct agcgctatat gcgttgatgc aatttctatg 1500 

cgcacccgtt ctcggagcac tgtccgaccg ctttggccgc cgcccagtcc tgctcgcttc 1560 

gctacttgga gccactatcg actacgcgat catggcgacc acacccgtcc tgtggattct 1620 

ctacgccgga cgcatcgtgg ccggcatcac cggcgccaca ggtgcggttg ctggcgccta 1680 

tatcgccgac atcaccgatg gggaagatcg ggctcgccac ttcgggctca tgagcgcttg 1740 

tttcggcgtg ggtatggtgg caggccccgt ggccggggga ctgttgggcg ccatctcctt 1800 

gcatgcacca ttccttgcgg cggcggtgct caacggcctc aacctactac tgggctgctt 1860 

cctaatgcag gagtcgcata agggagagcg tcgtccgatg cccttgagag ccttcaaccc 1920 

agtcagctcc ttccggtggg cgcggggcat gactatcgtc gccgcactta tgactgtctt 1980 

ctttatcatg caactcgtag gacaggtgcc ggcagcgctc tgggtcattt tcggcgagga 2040 

ccgctttcgc tggagcgcga cgatgatcgg cctgtcgctt gcggtattcg gaatcttgca 2100 

cgccctcgct caagccttcg tcactggtcc cgccaccaaa cgtttcggcg agaagcaggc 2160 

cattatcgcc ggcatggcgg ccgacgcgct gggctacgtc ttgctggcgt tcgcgacgcg 2220 

aggctggatg gccttcccca ttatgattct tctcgcttcc ggcggcatcg ggatgcccgc 2280 

gttgcaggcc atgctgtcca ggcaggtaga tgacgaccat cagggacagc ttcaaggatc 2340 

gctcgcggct cttaccagcc taacttcgat cattggaccg ctgatcgtca cggcgattta 2400 

tgccgcctcg gcgagcacat ggaacgggtt ggcatggatt gtaggcgccg ccctatacct 2460 

tgtctgcctc cccgcgttgc gtcgcggtgc atggagccgg gccacctcga cctgaatgga 2520 

agccggcggc acctcgctaa cggattcacc actccaagaa ttggagccaa tcaattcttg 2580 

cggagaactg tgaatgcgca aaccaaccct tggcagaaca tatccatcgc gtccgccatc 2640 
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tccagcagcc gcacgcggcg catctcgggc agcgttgggt cctggccacg ggtgcgcatg 2700 

atcgtgctcc tgtcgttgag gactagaatt gatctcctcg accgccaatt gggcatctga 2760 

gaatcatctg cgtttctcgc acgcaacgta cttgcaacgt tgcaactcct agtgttgtga 2820 

atcacacccc accggggggt gggattgcag tcaccgattt ggtgggtgcg cccaggaaga 2880 

tcacgtttac ataggagctt gcaatgagct actccgtggg acaggtggcc ggcttcgccg 2940 

gagtgacggt gcgcacgctg caccactacg acgacatcgg cctgctcgta ccgagcgagc 3000 

gcagccacgc gggccaccgg cgctacagcg acgccgacct cgaccggctg cagcagatcc 3060 

tgttctaccg ggagctgggc ttcccgctcg acgaggtcgc cgccctgctc gacgacccgg 3120 

ccgcggaccc gcgcgcgcac ctgcgccgcc agcacgagct gctgtccgcc cggatcggga 3180 

aactgcagaa gatggcggcg gccgtggagc aggcgatgga ggcacgcagc atgggaatca 3240 

acctcacccc ggaggagaag ttcgaggtct tcggcgactt cgaccccgac cagtacgagg 3300 

aggaggtccg ggaacgctgg gggaacaccg acgcctaccg ccagtccaag gagaagaccg 3360 

cctcgtacac caaggaggac tggcagcgca tccaggacga ggccgacgag ctcacccggc 3420 

gcttcgtcgc cctgatggac gcgggtgagc ccgccgactc cgagggggcg atggacgccg 3480 

ccgaggacca ccggcagggc atcgcccgca accactacga ctgcgggtac gagatgcaca 3540 

cctgcctggg cgagatgtac gtgtccgacg aacgtttcac gcgaaacatc gacgccgcca 3600 

agccgggcct cgccgcctac atgcgcgacg cgatcctcgc caacgccgtc cggcacaccc 3660 

cctgagcggt ggtcgtggcc cgggtctccc gcccggtctc accccacggc tcactcccgg 3720 

gccacgacca ccgccgtccc gtacgcgcac acctcggtgc ccacgtccgc cgcctccgtc 3780 

acgtcgaaac ggaagatccc cgggtaccga gctcgtcagg tggcactttt cggggaaatg 3840 

tgcgcggaac ccctatttgt ttatttttct aaatacattc aaatatgtat ccgctcatga 3900 

gacaataacc ctgataaatg cttcaataat attgaaaaag gaagagtatg agtattcaac 3960 

atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 4020 

cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga gtgggttaca 4080 

tcgaactgga tctcaacagc ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc 4140 

caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt attgacgccg 4200 

ggcaagagca actcggtcgc cgcatacact attctcagaa tgacttggtt gagtactcac 4260 

cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatgc agtgctgcca 4320 

taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4380 
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agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat cgttgggaac 4440 

cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg 4500 

caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc cggcaacaat 4560 

taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg gcccttccgg 4620 

ctggctggtt tattgctgat aaatctggag ccggtgagcg tgggtctcgc ggtatcattg 4680 

cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg acggggagtc 4740 

aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca ctgattaagc 4800 

attggtaact gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt 4860 

tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt 4920 

aacgtgagtt ttcgttccac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt 4980 

gagatccttt ttttctgcgc gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag 5040 

cggtggtttg tttgccggat caagagctac caactctttt tccgaaggta actggcttca 5100 

gcagagcgca gataccaaat actgttcttc tagtgtagcc gtagttaggc caccacttca 5160 

agaactctgt agcaccgcct acatacctcg ctctgctaat cctgttacca gtggctgctg 5220 

ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5280 

cgcagcggtc gggctgaacg gggggttcgt gcacacagcc cagcttggag cgaacgacct 5340 

acaccgaact gagataccta cagcgtgagc tatgagaaag cgccacgctt cccgaaggga 5400 

gaaaggcgga caggtatccg gtaagcggca gggtcggaac aggagagcgc acgagggagc 5460 

ttccaggggg aaacgcctgg tatctttata gtcctgtcgg gtttcgccac ctctgacttg 5520 

agcgtcgatt tttgtgatgc tcgtcagggg ggcggagcct atggaaaaac gccagcaacg 5580 

cggccttttt acggttcctg gccttttgct ggccttttgc tcacatgttc tttcctgcgt 5640 

tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat accgctcgcc 5700 

gcagccgaac gaccgagcgc agcgagtcag tgagcgagga agcggaagag cgcccaatac 5760 

gcaaaccgcc tctccccgcg cgttggccga ttcattaatg cagctggcac gactagagtc 5820 

ccgctgaggc ggcgtagcag gtcagccgcc ccagcggtgg tcaccaaccg gggtggaacg 5880 

gcgccggtat cgggtgtgtc cgtggcgctc attccaacct ccgtgtgttt gtgcaggttt 5940 

cgcgtgttgc agtccctcgc accggcaccc gcagcgaggg gctcacgggt gccggtgggt 6000 

cgactagttc agtgatggtg atggtgatgt cctcgagatc taagcttgga tccgcggccg 6060 

ctacgtagaa ttcccatggc cgctcccttc tctgacgccg tccacgctgc ctcctcacgt 6120 
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gacgtgaggt gcaagcccgg acgttccgcg 
gctccctcag cccgggcggc cgtgggagcc 
agcgtcctcc tgggccgcga tactcgacca 
ccggcgctcg attcggccgg cgctcgattc 
tcggccggcg ctcgattcgg ccgagcagaa 
ctgcgcgccg tacccgacct acctcccgca 
actcacccgc ctgtgctcac catccaccga 
accaaggtgc cgaccgtggc tttccgctcg 
cgcggcaagg ttcaaaaagc aggggttggt 
atacctgata tggctttgtt ttgcgtagtc 
ggactcgaat agttgatgtg ggcgggcaca 
tgctgagcga tcggcaatgg gcggatgcgg 
acaacctcca acgaggtcag taccggatga 
tcgagcattc accgcacgcg ttgctcggat 
ccgcgatgcg cgcattcgag caaccatccg 
cgccgtccgg ccgcgcacac atcggatggt 
acagcgcccg actgacgcca ctgcgctacg 
gcgtcggcgg cgatttcgcg tatggcgggc 
gggagacgat ctacggcccg gccaccccgt 
caccccggca gatgccgcgt cggcccgatc 
tgttcgacgc cacccggcga tgggcatacc 
gccgcgactg ggaccatctc gtcctgcagc 
caccactgcc gttcaccgaa gtacgcgcca 
gcaatttcac cgaagaacag taccgagccc 
aggcaacgac actcgccaaa caagaagccg 
atacgatgcg agaggcgatt atctgatggg 
gacggcagca gcagcagccg aaaaattcgg 
tgctgagccg cgtgacgatt acctcggccg 
gctgcggaag caggggttga agtaccggga 



tgccacgccg 


tgagccgccg 


cgtgccgtcg 


n 1 OA 

6180 


cgcctcgata 


tgtacacccg 


agaagctccc 


6240 


ccacgcacgc 


acaccgcact 


aacgat tegg 


c o n f\ 

6300 


ggccggcgct 


cgattcggcc 


ggegctcgat 


6360 


gagtgaacaa 


ccaccgacca 


cgcttccgct 


6420 


gctcgaagca 


gctcccggga 


gtaccgccgt 


6480 


cgcaaagccc 


aacccgagca 


cacctct tgc 


6540 


cagggttcca 


gaagaaatcg 


aacgatccag 


6600 


ggggaggagg 


tt ttgggggg 


tgtcgccggg 


6660 


gaataat ttt 


ccatatagcc 


tcggcgcgtc 


6720 


gt tgccccat 


gaaatccgea 


aeggggggeg 


6780 


tgttgct tec 


gcaccggccg 


ttcgegaega 


6840 


gccgcgacga 


cgcat tggca 


atgcggtacg 


6900 


etategtcat 


egactgegat 


cacgt tgacg 


6960 


accatccggc 


gecgaactgg 


gtcgcacaat 


7020 


ggctcggccc 


caaccacgtg 


tgccgcaccg 


7080 


cccaccgcat 


cgaaaccggc 


ctcaagatca 


7140 


aactgaccaa 


aaacccgat t 


caccccgat t 


7200 


acacattgeg 


gcagctggcc 


accatccaca 


7260 


gggccgtggg 


cctgggccgc 


aacgtcacca 


7320 


cgcagtggtg 


gcaacaccga 


aacggaaccg 


7380 


actgccacgc 


cgtcaacacc 


gagttcacga 


7440 


ccgcgcaatc 


catctccaaa 


tggatctggc 


7500 


gaeaagegea 


teteggtcaa 


aaaggeggea 


7560 


tccgaaacaa 


tgcaagaaag 


tacgacgaac 


762U 


eggagecaaa 


aatccggtgc 


gecgaaagat 


7680 


tgcctccact 


cgcacaatcc 


aacgettgt t 


7740 


tgegaaaget 


cgccgtgaca 


aagctgtcga 


7800 


aatcgccgaa 


gcgatggaac 


tctcgaccgg 


7860 
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gatcgtcggc cgattactgc acgacgcccg caggcacggc gagatttcag cggaggatct 7920 

gtcggcgtaa ccaagtcagc gggttgtcgg gttccggccg gcgctcggca ctcggaccgg 7980 

ccggcggatg gtgttctgcc tctggcgcag cgtcagctac cgccgaaggc ctgtcatcga 8040 

ccggcttcga ctgaagtatg agcaacgtca cagcctgtga ttggatgatc cgctcacgct 8100 

cgaccgctac ctgttcagct gccgcccgct gggcatgagc aacggccaac tctcgttcaa 8160 

<210> 109 
<211> 8160 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence : vector pTip-CH2 



<400> 109 














gagctcgacc 


gcgcgggtcc 


cggacgggga 


agagcgggga 


gctttgccag 


agagcgacga 


60 


cttccccttg 


cgttggtgat 


tgccggtcag 


ggcagccatc 


cgccatcgtc 


gcgtagggtg 


120 


tcacacccca 


ggaatcgcgt 


cactgaacac 


agcagccggt 


aggacgacca 


tgactgagt t 


180 


ggacaccatc 


gcaaatccgt 


ccgatcccgc 


ggtgcagcgg 


atcatcgatg 


tcaccaagcc 


240 


gtcacgatcc 


aacataaaga 


caacgttgat 


cgaggacgtc 


gagcccctca 


tgcacagcat 


300 


cgcggccggg 


gtggagttca 


tcgaggtcta 


cggcagcgac 


agcagtcctt 


ttccatctga 


360 


gttgctggat 


ctgtgcgggc 


ggcagaacat 


accggtccgc 


ctcatcgact 


cctcgatcgt 


420 


caaccagt tg 


ttcaaggggg 


agcggaaggc 


caagacattc 


ggcatcgccc 


gcgtccctcg 


480 


cccggccagg 


ttcggcgata 


tcgcgagccg 


gcgtggggac 


gtcgtcgttc 


tcgacggggt 


540 


gaagatcgtc 


gggaacatcg 


gcgcgatagt 


acgcacgtcg 


ctcgcgctcg 


gagcgtcggg 


600 


gatcatcctg 


gtggacagtg 


acatcaccag 


catcgcggac 


cggcgtctcc 


aaagggccag 


660 


ccgaggttac 


gtcttctccc 


ttcccgtcgt 


tctctccggt 


cgcgaggagg 


ccatcgcctt 


720 


cattcgggac 


agcggtatgc 


agctgatgac 


gctcaaggcg 


gatggcgaca 


tttccgtgaa 


780 


ggaactcggg 


gacaatccgg 


atcggctggc 


cttgctgttc 


ggcagcgaaa 


agggtgggcc 


840 
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ttccgacctg ttcgaggagg cgtcttccgc 
cgagtctctc aacgtttccg tttccctcgg 
tctcgcggcc aaccgataag cgcctctgtt 
cgtcagtgat gatcacctca cacggcagcg 
gtggtccggg cgggcactcc tcgaaggcgc 
tagagtaacg ggctactccg tttaacggac 
agcctgcatg gggcattccg ccgtgaaccc 
agcaaagatc acctggcgcc gatgagtaag 
cgagatgaaa tctaacaatg cgctcatcgt 
aggcataggc ttggttatgc cggtactgcc 
cagcatcgcc agtcactatg gcgtgctgct 
cgcacccgtt ctcggagcac tgtccgaccg 
gctacttgga gccactatcg actacgcgat 
ctacgccgga cgcatcgtgg ccggcatcac 
tatcgccgac atcaccgatg gggaagatcg 
tttcggcgtg ggtatggtgg caggccccgt 
gcatgcacca ttccttgcgg cggcggtgct 
cctaatgcag gagtcgcata agggagagcg 
agtcagctcc ttccggtggg cgcggggcat 
ctttatcatg caactcgtag gacaggtgcc 
ccgctttcgc tggagcgcga cgatgatcgg 
cgccctcgct caagccttcg tcactggtcc 
cattatcgcc ggcatggcgg ccgacgcgct 
aggctggatg gccttcccca ttatgattct 
gttgcaggcc atgctgtcca ggcaggtaga 
gctcgcggct cttaccagcc taacttcgat 
tgccgcctcg gcgagcacat ggaacgggtt 
tgtctgcctc cccgcgttgc gtcgcggtgc 
agccggcggc acctcgctaa cggattcacc 



ctcggtt tec 


atccccatga 


tgagecagae 


yuu 


aatcgcgctg 


cacgagagga 


tcgacaggaa 


r\ p n 

960 


cctcggacgc 


teggt tcctc 


gacctcgat t 


1 ozu 


atcaccactg 


acatatcgag 


gtcaacggtc 


1 a o n 

1080 


ggccgacgcc 


cttgaacgac 


tcgatgactc 


1 140 


cccgt tctca 


cgett taggc 


t tgaccccgg 


1200 


ggtggaatgc 


ccccggcacc 


cgggctttcc 


1260 


gcgtacagaa 


ccactccaca 


ggaggaccgt 


1320 


catcctcggc 


accgtcaccc 


tggatgctgt 


1380 


gggcctcttg 


egggatateg 


tccat tccga 


1440 


agegctatat 


gcgttgatgc 


aat ttctatg 


1500 


ct ttggccgc 


cgcccagtcc 


tgctcgcttc 


1560 


catggcgacc 


acacccgtcc 


tgtggat tct 


1620 


cggcgccaca 


ggtgcggttg 


ctggcgccta 


1680 


ggctcgccac 


ttegggctea 


tgagcgcttg 


1740 


ggccggggga 


ctgttgggcg 


ccatc tcct t 


1800 


caacggcctc 


aacctactac 


tgggctgett 


I860 


tegtccgatg 


cccttgagag 


ccttcaaccc 


1920 


gaetategtc 


gccgcactta 


tgactgtctt 


1980 


ggcagcgctc 


tgggtcattt 


teggegagga 


2040 


cctgtcgctt 


geggtatteg 


gaatc ttgea 


n 1 n a 

2100 


cgccaccaaa 


cgtttcggcg 


agaagcaggc 


2160 


gggctacgtc 


t tgctggcgt 


tcgcgacgcg 


noon 


tetcget tec 


ggeggcateg 


ggatgcccgc 


noon 


tgacgaccat 


cagggacagc 


t tcaaggat c 


Zo4U 


cat tggaccg 


ctgategtea 


eggegattta 


2400 


ggcatggatt 


gtaggcgccg 


ccctatacct 


2460 


atggagccgg 


gccacctcga 


cctgaatgga 


2520 


actccaagaa 


t tggagccaa 


tcaat tcttg 


2580 



WO 2004/016792 



PCT/JP2003/010209 



cggagaactg tgaatgcgca 

tccagcagcc gcacgcggcg 

atcgtgctcc tgtcgttgag 

gaatcatctg cgtttctcgc 

atcacacccc accggggggt 

tcacgtttac ataggagctt 

gagtgacggt gcgcacgctg 

gcagccacgc gggccaccgg 

tgttctaccg ggagctgggc 

ccgcggaccc gcgcgcgcac 

aactgcagaa gatggcggcg 

acctcacccc ggaggagaag 

aggaggtccg ggaacgctgg 

cctcgtacac caaggaggac 

gcttcgtcgc cctgatggac 

ccgaggacca ccggcagggc 

cctgcctggg cgagatgtac 

agccgggcct cgccgcctac 

cctgagcggt ggtcgtggcc 

gccacgacca ccgccgtccc 

acgtcgaaac ggaagatccc 

tgcgcggaac ccctatt tgt 

gacaataacc ctgataaatg 

att tccgtgt cgcccttatt 

cagaaacgct ggtgaaagta 

tcgaactgga tctcaacagc 

caatgatgag cacttttaaa 

ggcaagagca actcggtcgc 

cagtcacaga aaagcatctt 



aaccaaccct 


tggcagaaca 


tatccatcgc 


gtccgccatc 


2640 


catctcgggc 


agcgttgggt 


cctggccacg 


ggtgcgcatg 


2700 


gactagaat t 


gatctcctcg 


accgccaatt 


gggcatctga 


2760 


acgcaacgta 


ct tgcaacgt 


tgcaactcct 


agtgt tgtga 


2820 


gggattgcag 


tcaccgat 1 1 


ggtgggtgcg 


cccaggaaga 


2880 


gcaatgagct 


actccgtggg 


acaggtggcc 


ggcttcgccg 


2940 


caccactacg 


acgacatcgg 


cctgctcgta 


ccgagcgagc 


3000 


cgctacagcg 


acgccgacct 


cgaccggctg 


cagcagatcc 


3060 


t tcccgctcg 


acgaggtcgc 


cgccctgctc 


gacgacccgg 


3120 


ctgcgccgcc 


agcacgagct 


gctgtccgcc 


cggatcggga 


3180 


gccgtggagc 


aggcgatgga 


ggcacgcagc 


atgggaatca 


3240 


t tcgaggtct 


tcggcgact t 


cgaccccgac 


cagtacgagg 


3300 


gggaacaccg 


acgcctaccg 


ccagtccaag 


gagaagaccg 


3360 


tggcagcgca 


tccaggacga 


ggccgacgag 


ctcacccggc 


3420 


gcgggtgagc 


ccgccgactc 


cgagggggcg 


atggacgccg 


3480 


atcgcccgca 


accactacga 


ctgcgggtac 


gagatgcaca 


3540 


gtgtccgacg 


aacgt ttcac 


gcgaaacatc 


gacgccgcca 


3600 


atgcgcgacg 


cgatcctcgc 


caacgccgtc 


cggcacaccc 


3660 


cgggtctccc 


gcccggtctc 


accccacggc 


tcactcccgg 


3720 


gtacgcgcac 


acctcggtgc 


ccacgtccgc 


cgcctccgtc 


3780 


cgggtaccga 


gctcgtcagg 


tggcactt tt 


cggggaaatg 


3840 


t tatttttct 


aaatacattc 


aaatatgtat 


ccgctcatga 


3900 


cttcaataat 


attgaaaaag 


gaagagtatg 


agtat tcaac 


3960 


ccctttt ttg 


cggcattttg 


ccttcctgtt 


t ttgctcacc 


4020 


aaagatgctg 


aagatcagt t 


gggtgcacga 


gtgggttaca 


4080 


ggtaagatcc 


ttgagagtt t 


tcgccccgaa 


gaacgttttc 


4140 


gttctgctat 


gtggcgcggt 


attatcccgt 


attgacgccg 


4200 


cgcatacact 


attctcagaa 


tgact tggtt 


gagtactcac 


4260 


acggatggca 


tgacagtaag 


agaat tatgc 


agtgctgcca 


4320 
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taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4380 

agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat cgttgggaac 4440 

cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg 4500 

caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc cggcaacaat 4560 

taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg gcccttccgg 4620 

ctggctggtt tattgctgat aaatctggag ccggtgagcg- tgggtctcgc ggtatcattg 4680 

cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg acggggagtc 4740 

aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca ctgattaagc 4800 

attggtaact gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt 4860 

tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt 4920 

aacgtgagtt ttcgttccac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt 4980 

gagatccttt ttttctgcgc gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag 5040 

cggtggtttg tttgccggat caagagctac caactctttt tccgaaggta actggcttca 5100 

gcagagcgca gataccaaat actgttcttc tagtgtagcc gtagttaggc caccacttca 5160 

agaactctgt agcaccgcct acatacctcg ctctgctaat cctgttacca gtggctgctg 5220 

ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5280 

cgcagcggtc gggctgaacg gggggttcgt gcacacagcc cagcttggag cgaacgacct 5340 

acaccgaact gagataccta cagcgtgagc tatgagaaag cgccacgctt cccgaaggga 5400 

gaaaggcgga caggtatccg gtaagcggca gggtcggaac aggagagcgc acgagggagc 5460 

ttccaggggg aaacgcctgg tatctttata gtcctgtcgg gtttcgccac ctctgacttg 5520 

agcgtcgatt tttgtgatgc tcgtcagggg ggcggagcct atggaaaaac gccagcaacg 5580 

cggccttttt acggttcctg gccttttgct ggccttttgc tcacatgttc tttcctgcgt 5640 

tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat accgctcgcc 5700 

gcagccgaac gaccgagcgc agcgagtcag tgagcgagga agcggaagag cgcccaatac 5760 

gcaaaccgcc tctccccgcg cgttggccga ttcattaatg cagctggcac gactagagtc 5820 

ccgctgaggc ggcgtagcag gtcagccgcc ccagcggtgg tcaccaaccg gggtggaacg 5880 

gcgccggtat cgggtgtgtc cgtggcgctc attccaacct ccgtgtgttt gtgcaggttt 5940 

cgcgtgttgc agtccctcgc accggcaccc gcagcgaggg gctcacgggt gccggtgggt 6000 

cgactagttc agtgatggtg atggtgatgt cctcgagatc taagcttgga tccgcggccg 6060 
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ctacgtagaa ttcccatatg cgctcccttc tctgacgccg tccacgctgc ctcctcacgt 6120 

gacgtgaggt gcaagcccgg acgttccgcg tgccacgccg tgagccgccg cgtgccgtcg 6180 

gctccctcag cccgggcggc cgtgggagcc cgcctcgata tgtacacccg agaagctccc 6240 

agcgtcctcc tgggccgcga tactcgacca ccacgcacgc acaccgcact aacgattcgg 6300 

ccggcgctcg attcggccgg cgctcgattc ggccggcgct cgattcggcc ggcgctcgat 6360 

tcggccggcg ctcgattcgg ccgagcagaa gagtgaacaa ccaccgacca cgcttccgct 6420 

ctgcgcgccg tacccgacct acctcccgca gctcgaagca gctcccggga gtaccgccgt 6480 

actcacccgc ctgtgctcac catccaccga cgcaaagccc aacccgagca cacctcttgc 6540 

accaaggtgc cgaccgtggc tttccgctcg cagggttcca gaagaaatcg aacgatccag 6600 

cgcggcaagg ttcaaaaagc aggggttggt ggggaggagg ttttgggggg tgtcgccggg 6660 

atacctgata tggctttgtt ttgcgtagtc gaataatttt ccatatagcc tcggcgcgtc 6720 

ggactcgaat agttgatgtg ggcgggcaca gttgccccat gaaatccgca acggggggcg 6780 

tgctgagcga tcggcaatgg gcggatgcgg tgttgcttcc gcaccggccg ttcgcgacga 6840 

acaacctcca acgaggtcag taccggatga gccgcgacga cgcattggca atgcggtacg 6900 

tcgagcattc accgcacgcg ttgctcggat ctatcgtcat cgactgcgat cacgttgacg 6960 

ccgcgatgcg cgcattcgag caaccatccg accatccggc gccgaactgg gtcgcacaat 7020 

cgccgtccgg ccgcgcacac atcggatggt ggctcggccc caaccacgtg tgccgcaccg 7080 

acagcgcccg actgacgcca ctgcgctacg cccaccgcat cgaaaccggc ctcaagatca 7140 

gcgtcggcgg cgatttcgcg tatggcgggc aactgaccaa aaacccgatt caccccgatt 7200 

gggagacgat ctacggcccg gccaccccgt acacattgcg gcagctggcc accatccaca 7260 

caccccggca gatgccgcgt cggcccgatc gggccgtggg cctgggccgc aacgtcacca 7320 

tgttcgacgc cacccggcga tgggcatacc cgcagtggtg gcaacaccga aacggaaccg 7380 

gccgcgactg ggaccatctc gtcctgcagc actgccacgc cgtcaacacc gagttcacga 7440 

caccactgcc gttcaccgaa gtacgcgcca ccgcgcaatc catctccaaa tggatctggc 7500 

gcaatttcac cgaagaacag taccgagccc gacaagcgca tctcggtcaa aaaggcggca 7560 

aggcaacgac actcgccaaa caagaagccg tccgaaacaa tgcaagaaag tacgacgaac 7620 

atacgatgcg agaggcgatt atctgatggg cggagccaaa aatccggtgc gccgaaagat 7680 

gacggcagca gcagcagccg aaaaattcgg tgcctccact cgcacaatcc aacgcttgtt 7740 

tgctgagccg cgtgacgatt acctcggccg tgcgaaagct cgccgtgaca aagctgtcga 7800 
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gctgcggaag caggggttga agtaccggga aatcgccgaa gcgatggaac tctcgaccgg 7860 

gatcgtcggc cgattactgc acgacgcccg caggcacggc gagatttcag cggaggatct 7920 

gtcggcgtaa ccaagtcagc gggttgtcgg gttccggccg gcgctcggca ctcggaccgg 7980 

ccggcggatg gtgttctgcc tctggcgcag cgtcagctac cgccgaaggc ctgtcatcga 8040 

ccggcttcga ctgaagtatg agcaacgtca cagcctgtga ttggatgatc cgctcacgct 8100 

cgaccgctac ctgttcagct gccgcccgct gggcatgagc- aacggccaac tctcgttcaa 8160 

<210> 110 
<211> 8189 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : vector 
pTip-LNHl 



<400> 110 














gagctcgacc 


gcgcgggtcc 


cggacgggga 


agagcgggga 


gctttgccag 


agagcgacga 


60 


cttccccttg 


cgttggtgat 


tgccggtcag 


ggcagccatc 


cgccatcgtc 


gcgtagggtg 


120 


tcacacccca 


ggaatcgcgt 


cactgaacac 


agcagccggt 


aggacgacca 


tgactgagtt 


180 


ggacaccatc 


gcaaatccgt 


ccgatcccgc 


ggtgcagcgg 


atcatcgatg 


tcaccaagcc 


240 


gtcacgatcc 


aacataaaga 


caacgttgat 


cgaggacgtc 


gagcccctca 


tgcacagcat 


300 


cgcggccggg 


gtggagttca 


tcgaggtcta 


cggcagcgac 


agcagtcctt 


ttccatctga 


360 


gttgctggat 


ctgtgcgggc 


ggcagaacat 


accggtccgc 


ctcatcgact 


cctcgatcgt 


420 


caaccagttg 


ttcaaggggg 


agcggaaggc 


caagacattc 


ggcatcgccc 


gcgtccctcg 


480 


cccggccagg 


ttcggcgata 


tcgcgagccg 


gcgtggggac 


gtcgtcgttc 


tcgacggggt 


540 


gaagatcgtc 


gggaacatcg 


gcgcgatagt 


acgcacgtcg 


ctcgcgctcg 


gagcgtcggg 


600 


gatcatcctg 


gtggacagtg 


acatcaccag 


catcgcggac 


cggcgtctcc 


aaagggccag 


660 


ccgaggttac 


gtcttctccc 


ttcccgtcgt 


tctctccggt 


cgcgaggagg 


ccatcgcctt 


720 



61/81 



WO 2004/016792 



PCT/JP2003/010209 



cattcgggac agcggtatgc agctgatgac gctcaaggcg gatggcgaca tttccgtgaa 780 

ggaactcggg gacaatccgg atcggctggc cttgctgttc ggcagcgaaa agggtgggcc 840 

ttccgacctg ttcgaggagg cgtcttccgc ctcggtttcc atccccatga tgagccagac 900 

cgagtctctc aacgtttccg tttccctcgg aatcgcgctg cacgagagga tcgacaggaa 960 

tctcgcggcc aaccgataag cgcctctgtt cctcggacgc tcggttcctc gacctcgatt 1020 

cgtcagtgat gatcacctca cacggcagcg atcaccactg acatatcgag gtcaacggtc 1080 

gtggtccggg cgggcactcc tcgaaggcgc ggccgacgcc cttgaacgac tcgatgactc 1140 

tagagtaacg ggctactccg tttaacggac cccgttctca cgctttaggc ttgaccccgg 1200 

agcctgcatg gggcattccg ccgtgaaccc ggtggaatgc ccccggcacc cgggctttcc 1260 

agcaaagatc acctggcgcc gatgagtaag gcgtacagaa ccactccaca ggaggaccgt 1320 

cgagatgaaa tctaacaatg cgctcatcgt catcctcggc accgtcaccc tggatgctgt 1380 

aggcataggc ttggttatgc cggtactgcc gggcctcttg cgggatatcg tccattccga 1440 

cagcatcgcc agtcactatg gcgtgctgct agcgctatat gcgttgatgc aatttctatg 1500 

cgcacccgtt ctcggagcac tgtccgaccg ctttggccgc cgcccagtcc tgctcgcttc 1560 

gctacttgga gccactatcg actacgcgat catggcgacc acacccgtcc tgtggattct 1620 

ctacgccgga cgcatcgtgg ccggcatcac cggcgccaca ggtgcggttg ctggcgccta 1680 

tatcgccgac atcaccgatg gggaagatcg ggctcgccac ttcgggctca tgagcgcttg 1740 

tttcggcgtg ggtatggtgg caggccccgt ggccggggga ctgttgggcg ccatctcctt 1800 

gcatgcacca ttccttgcgg cggcggtgct caacggcctc aacctactac tgggctgctt 1860 

cctaatgcag gagtcgcata agggagagcg tcgtccgatg cccttgagag ccttcaaccc 1920 

agtcagctcc ttccggtggg cgcggggcat gactatcgtc gccgcactta tgactgtctt 1980 

ctttatcatg caactcgtag gacaggtgcc ggcagcgctc tgggtcattt tcggcgagga 2040 

ccgctttcgc tggagcgcga cgatgatcgg cctgtcgctt gcggtattcg gaatcttgca 2100 

cgccctcgct caagccttcg tcactggtcc cgccaccaaa cgtttcggcg agaagcaggc 2160 

cattatcgcc ggcatggcgg ccgacgcgct gggctacgtc ttgctggcgt tcgcgacgcg 2220 

aggctggatg gccttcccca ttatgattct tctcgcttcc ggcggcatcg ggatgcccgc 2280 

gttgcaggcc atgctgtcca ggcaggtaga tgacgaccat cagggacagc ttcaaggatc 2340 

gctcgcggct cttaccagcc taacttcgat cattggaccg ctgatcgtca cggcgattta 2400 

tgccgcctcg gcgagcacat ggaacgggtt ggcatggatt gtaggcgccg ccctatacct 2460 
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tgtctgcctc cccgcgttgc gtcgcggtgc atggagccgg gccacctcga cctgaatgga 2520 

agccggcggc acctcgctaa cggattcacc actccaagaa ttggagccaa tcaattcttg 2580 

cggagaactg tgaatgcgca aaccaaccct tggcagaaca tatccatcgc gtccgccatc 2640 

tccagcagcc gcacgcggcg catctcgggc agcgttgggt cctggccacg ggtgcgcatg 2700 

atcgtgctcc tgtcgttgag gactagaatt gatctcctcg accgccaatt gggcatctga 2760 

gaatcatctg cgtttctcgc acgcaacgta cttgcaacgt tgcaactcct agtgttgtga 2820 

atcacacccc accggggggt gggattgcag tcaccgattt ggtgggtgcg cccaggaaga 2880 

tcacgtttac ataggagctt gcaatgagct actccgtggg acaggtggcc ggcttcgccg 2940 

gagtgacggt gcgcacgctg caccactacg acgacatcgg cctgctcgta ccgagcgagc 3000 

gcagccacgc gggccaccgg cgctacagcg acgccgacct cgaccggctg cagcagatcc 3060 

tgttctaccg ggagctgggc ttcccgctcg acgaggtcgc cgccctgctc gacgacccgg 3120 

ccgcggaccc gcgcgcgcac ctgcgccgcc agcacgagct gctgtccgcc cggatcggga 3180 

aactgcagaa gatggcggcg gccgtggagc aggcgatgga ggcacgcagc atgggaatca 3240 

acctcacccc ggaggagaag ttcgaggtct tcggcgactt cgaccccgac cagtacgagg 3300 

aggaggtccg ggaacgctgg gggaacaccg acgcctaccg ccagtccaag gagaagaccg 3360 

cctcgtacac caaggaggac tggcagcgca tccaggacga ggccgacgag ctcacccggc 3420 

gcttcgtcgc cctgatggac gcgggtgagc ccgccgactc cgagggggcg atggacgccg 3480 

ccgaggacca ccggcagggc atcgcccgca accactacga ctgcgggtac gagatgcaca 3540 

cctgcctggg cgagatgtac gtgtccgacg aacgtttcac gcgaaacatc gacgccgcca 3600 

agccgggcct cgccgcctac atgcgcgacg cgatcctcgc caacgccgtc cggcacaccc 3660 

cctgagcggt ggtcgtggcc cgggtctccc gcccggtctc accccacggc tcactcccgg 3720 

gccacgacca ccgccgtccc gtacgcgcac acctcggtgc ccacgtccgc cgcctccgtc 3780 

acgtcgaaac ggaagatccc cgggtaccga gctcgtcagg tggcactttt cggggaaatg 3840 

tgcgcggaac ccctatttgt ttatttttct aaatacattc aaatatgtat ccgctcatga 3900 

gacaataacc ctgataaatg cttcaataat attgaaaaag gaagagtatg agtattcaac 3960 

atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 4020 

cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga gtgggttaca 4080 

tcgaactgga tctcaacagc ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc 4140 

caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt attgacgccg 4200 
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ggcaagagca actcggtcgc cgcatacact attctcagaa tgacttggtt gagtactcac 4260 

cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatgc agtgctgcca 4320 

taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4380 

agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat cgttgggaac 4440 

cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg 4500 

caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc cggcaacaat . 45.60 

taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg gcccttccgg 4620 

ctggctggtt tat tgctgat aaatctggag ccggtgagcg tgggtctcgc ggtatcattg 4680 

cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg acggggagtc 4740 

aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca ctgattaagc 4800 

attggtaact gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt 4860 

tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt 4920 

aacgtgagtt ttcgttccac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt 4980 

gagatccttt ttttctgcgc gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag 5040 

cggtggtttg tttgccggat caagagctac caactctttt tccgaaggta actggcttca 5100 

gcagagcgca gataccaaat actgttcttc tagtgtagcc gtagttaggc caccacttca 5160 

agaactctgt agcaccgcct acatacctcg ctctgctaat cctgttacca gtggctgctg 5220 

ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5280 

cgcagcggtc gggctgaacg gggggttcgt gcacacagcc cagcttggag cgaacgacct 5340 

acaccgaact gagataccta cagcgtgagc tatgagaaag cgccacgctt cccgaaggga 5400 

gaaaggcgga caggtatccg gtaagcggca gggtcggaac aggagagcgc acgagggagc 5460 

ttccaggggg aaacgcctgg tatctttata gtcctgtcgg gtttcgccac ctctgacttg 5520 

agcgtcgatt tttgtgatgc tcgtcagggg ggcggagcct atggaaaaac gccagcaacg 5580 

cggccttttt acggttcctg gccttttgct ggccttttgc tcacatgttc tttcctgcgt 5640 

tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat accgctcgcc 5700 

gcagccgaac gaccgagcgc agcgagtcag tgagcgagga agcggaagag cgcccaatac 5760 

gcaaaccgcc tctccccgcg cgttggccga ttcattaatg cagctggcac gactagagtc 5820 

ccgctgaggc ggcgtagcag gtcagccgcc ccagcggtgg tcaccaaccg gggtggaacg 5880 

gcgccggtat cgggtgtgtc cgtggcgctc attccaacct ccgtgtgttt gtgcaggttt 5940 
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cgcgtgttgc agtccctcgc accggcaccc gcagcgaggg gctcacgggt gccggtgggt 6000 

cgactagttc atcctcgaga tctaagcttg gatccgcggc cgctacgtag aattcccata 6060 

tggtgatggt gatggtggcc catggtatat ctccttctta aagttaaaca aaattatttc 6120 

tagacgccgt ccacgctgcc tcctcacgtg acgtgaggtg caagcccgga cgttccgcgt 6180 

gccacgccgt gagccgccgc gtgccgtcgg ctccctcagc ccgggcggcc gtgggagccc 6240 

gcctcgatat gtacacccga gaagctccca gcgtcctcct gggccgcgat actcgaccac 6300 

cacgcacgca caccgcacta acgattcggc cggcgctcga ttcggccggc gctcgattcg 6360 

gccggcgctc gattcggccg gcgctcgatt cggccggcgc tcgattcggc cgagcagaag 6420 

agtgaacaac caccgaccac gcttccgctc tgcgcgccgt acccgaccta cctcccgcag 6480 

ctcgaagcag ctcccgggag taccgccgta ctcacccgcc tgtgctcacc atccaccgac 6540 

gcaaagccca acccgagcac acctcttgca ccaaggtgcc gaccgtggct ttccgctcgc 6600 

agggttccag aagaaatcga acgatccagc gcggcaaggt tcaaaaagca ggggttggtg 6660 

gggaggaggt tttggggggt gtcgccggga tacctgatat ggctttgttt tgcgtagtcg 6720 

aataattttc catatagcct cggcgcgtcg gactcgaata gttgatgtgg gcgggcacag 6780 

ttgccccatg aaatccgcaa cggggggcgt gctgagcgat cggcaatggg cggatgcggt 6840 

gttgcttccg caccggccgt tcgcgacgaa caacctccaa cgaggtcagt accggatgag 6900 

ccgcgacgac gcattggcaa tgcggtacgt cgagcattca ccgcacgcgt tgctcggatc 6960 

tatcgtcatc gactgcgatc acgttgacgc cgcgatgcgc gcattcgagc aaccatccga 7020 

ccatccggcg ccgaactggg tcgcacaatc gccgtccggc cgcgcacaca tcggatggtg 7080 

gctcggcccc aaccacgtgt gccgcaccga cagcgcccga ctgacgccac tgcgctacgc 7140 

ccaccgcatc gaaaccggcc tcaagatcag cgtcggcggc gatttcgcgt atggcgggca 7200 

actgaccaaa aacccgattc accccgattg ggagacgatc tacggcccgg ccaccccgta 7260 

cacattgcgg cagctggcca ccatccacac accccggcag atgccgcgtc ggcccgatcg 7320 

ggccgtgggc ctgggccgca acgtcaccat gttcgacgcc acccggcgat gggcataccc 7380 

gcagtggtgg caacaccgaa acggaaccgg ccgcgactgg gaccatctcg tcctgcagca 7440 

ctgccacgcc gtcaacaccg agttcacgac accactgccg ttcaccgaag tacgcgccac 7500 

cgcgcaatcc atctccaaat ggatctggcg caatttcacc gaagaacagt accgagcccg 7560 

acaagcgcat ctcggtcaaa aaggcggcaa ggcaacgaca ctcgccaaac aagaagccgt 7620 

ccgaaacaat gcaagaaagt acgacgaaca tacgatgcga gaggcgatta tctgatgggc 7680 
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ggagccaaaa atccggtgcg ccgaaagatg acggcagcag cagcagccga aaaattcggt 7740 

gcctccactc gcacaatcca acgcttgttt gctgagccgc gtgacgatta cctcggccgt 7800 

gcgaaagctc gccgtgacaa agctgtcgag ctgcggaagc aggggttgaa gtaccgggaa 7860 

atcgccgaag cgatggaact ctcgaccggg atcgtcggcc gattactgca cgacgcccgc 7920 

aggcacggcg agatttcagc ggaggatctg tcggcgtaac caagtcagcg ggttgtcggg 7980 

ttccggccgg cgctcggcac tcggaccggc cggcggatgg tgttctgcct ctggcgcagc 8040 

gtcagctacc gccgaaggcc tgtcatcgac cggcttcgac tgaagtatga gcaacgtcac 8100 

agcctgtgat tggatgatcc gctcacgctc gaccgctacc tgttcagctg ccgcccgctg 8160 

ggcatgagca acggccaact ctcgttcaa 8189 

<210> 111 
<211> 8183 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Se<wence:vector 
pTip-LNH2 



<400> 111 














gagctcgacc 


gcgcgggtcc 


eggaegggga 


agagegggga 


getttgecag 


agagegaega 


60 


cttcccct tg 


cgt tggtgat 


tgccggtcag 


ggcagccatc 


cgccatcgtc 


gcgtagggtg 


120 


tcacacccca 


ggaatcgcgt 


cactgaacac 


ageagceggt 


aggacgacca 


tgactgagt t 


180 


ggacaccatc 


gcaaatccgt 


ccgatcccgc 


ggtgcagcgg 


atcatcgatg 


tcaccaagcc 


240 


gtcacgatcc 


aacataaaga 


caacgt tgat 


egaggaegtc 


gagcccctca 


tgcacagcat 


300 


cgcggccggg 


gtggagt tea 


tcgaggtcta 


cggcagcgac 


agcagtcct t 


ttccatctga 


360 


gttgctggat 


ctgtgcgggc 


ggcagaacat 


accggtccgc 


ctcatcgact 


cctcgatcgt 


420 


caaccagt tg 


ttcaaggggg 


ageggaagge 


caagacattc 


ggcatcgccc 


gcgtccctcg 


480 


cccggccagg 


tteggegata 


tcgcgagccg 


gcgtggggac 


gtcgtcgt tc 


tegaeggggt 


540 
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gaagatcgtc gggaacatcg gcgcgatagt 

gatcatcctg gtggacagtg acatcaccag 

ccgaggttac gtcttctccc ttcccgtcgt 

cattcgggac agcggtatgc agctgatgac 

ggaactcggg gacaatccgg atcggctggc 

ttccgacctg ttcgaggagg cgtcttccgc 

cgagtctctc aacgtttccg tttccctcgg 

tctcgcggcc aaccgataag cgcctctgtt 

cgtcagtgat gatcacctca cacggcagcg 

gtggtccggg cgggcactcc tcgaaggcgc 

tagagtaacg ggctactccg tttaacggac 

agcctgcatg gggcattccg ccgtgaaccc 

agcaaagatc acctggcgcc gatgagtaag 

cgagatgaaa tctaacaatg cgctcatcgt 

aggcataggc ttggttatgc cggtactgcc 

cagcatcgcc agtcactatg gcgtgctgct 

cgcacccgtt ctcggagcac tgtccgaccg 

gctacttgga gccactatcg actacgcgat 

ctacgccgga cgcatcgtgg ccggcatcac 

tatcgccgac atcaccgatg gggaagatcg 

tttcggcgtg ggtatggtgg caggccccgt 

gcatgcacca ttccttgcgg cggcggtgct 

cctaatgcag gagtcgcata agggagagcg 

agtcagctcc ttccggtggg cgcggggcat 

ctttatcatg caactcgtag gacaggtgcc 

ccgctttcgc tggagcgcga cgatgatcgg 

cgccctcgct caagccttcg tcactggtcc 

cattatcgcc ggcatggcgg ccgacgcgct 

aggctggatg gccttcccca ttatgattct 



acgcacgtcg 


ctcgcgctcg 


gagegteggg 


600 


catcgcggac 


cggcgtctcc 


aaagggccag 


660 


tctctccggt 


cgegaggagg 


ccatcgcctt 


n o f\ 

720 


gctcaaggcg 


gatggegaca 


t ttccgtgaa 


780 


cttgctgt tc 


ggcagcgaaa 


agggtgggcc 


840 


ctcggt ttcc 


atccccatga 


tgagecagae 


900 


aatcgcgctg 


cacgagagga 


tcgacaggaa 


960 


cctcggacgc 


tcggttcctc 


gacctcgatt 


1020 


atcaccactg 


acatatcgag 


gtcaacggtc 


1080 


ggccgacgcc 


cttgaacgac 


tcgatgactc 


1140 


cccgttctca 


cget ttaggc 


t tgaccccgg 


1200 


ggtggaatgc 


ccccggcacc 


egggett tec 


1260 


gcgtacagaa 


ccactccaca 


ggaggaccgt 


1320 


catcctcggc 


accgtcaccc 


tggatgctgt 


1380 


gggcctcttg 


egggatateg 


tccat tccga 


1440 


agcgctatat 


gcgttgatgc 


aatttctatg 


1500 


ctttggccgc 


cgcccagtcc 


tgctcgcttc 


1560 


catggcgacc 


acacccgtcc 


tgtggat tct 


1620 


cggcgccaca 


ggtgcggttg 


ctggcgccta 


1680 


ggctcgccac 


t tegggctea 


tgagcgcttg 


1740 


ggccggggga 


ctgttgggcg 


ccatctcct t 


1800 


caacggcctc 


aacctactac 


tgggctget t 


1860 


tcgtccgatg 


cccttgagag 


ccttcaaccc 


1920 


gactatcgtc 


gccgcactta 


tgactgtctt 


1980 


ggcagcgctc 


tgggtcattt 


teggegagga 


2040 


cctgtcgctt 


geggtatteg 


gaatcttgea 


2100 


cgccaccaaa 


cgtttcggcg 


agaagcaggc 


2160 


gggctacgtc 


ttgctggcgt 


tcgcgacgcg 


2220 


tctcgct tec 


ggeggcateg 


ggatgcccgc 


2280 
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gttgcaggcc atgctgtcca ggcaggtaga tgacgaccat cagggacagc ttcaaggatc 2340 

gctcgcggct cttaccagcc taacttcgat cattggaccg ctgatcgtca cggcgattta 2400 

tgccgcctcg gcgagcacat ggaacgggtt ggcatggatt gtaggcgccg ccctatacct 2460 

tgtctgcctc cccgcgttgc gtcgcggtgc atggagccgg gccacctcga cctgaatgga 2520 

agccggcggc acctcgctaa cggattcacc actccaagaa ttggagccaa tcaattcttg 2580 

cggagaactg tgaatgcgca aaccaaccct tggcagaaca tatccatcgc gtccgccatc 2640 

tccagcagcc gcacgcggcg catctcgggc agcgttgggt cctggccacg ggtgcgcatg 2700 

atcgtgctcc tgtcgttgag gactagaatt gatctcctcg accgccaatt gggcatctga 2760 

gaatcatctg cgtttctcgc acgcaacgta cttgcaacgt tgcaactcct agtgttgtga 2820 

atcacacccc accggggggt gggattgcag tcaccgattt ggtgggtgcg cccaggaaga 2880 

tcacgtttac ataggagctt gcaatgagct actccgtggg acaggtggcc ggcttcgccg 2940 

gagtgacggt gcgcacgctg caccactacg acgacatcgg cctgctcgta ccgagcgagc 3000 

gcagccacgc gggccaccgg cgctacagcg acgccgacct cgaccggctg cagcagatcc 3060 

tgttctaccg ggagctgggc ttcccgctcg acgaggtcgc cgccctgctc gacgacccgg 3120 

ccgcggaccc gcgcgcgcac ctgcgccgcc agcacgagct gctgtccgcc cggatcggga 3180 

aactgcagaa gatggcggcg gccgtggagc aggcgatgga ggcacgcagc atgggaatca 3240 

acctcacccc ggaggagaag ttcgaggtct tcggcgactt cgaccccgac cagtacgagg 3300 

aggaggtccg ggaacgctgg gggaacaccg acgcctaccg ccagtccaag gagaagaccg 3360 

cctcgtacac caaggaggac tggcagcgca tccaggacga ggccgacgag ctcacccggc 3420 

gcttcgtcgc cctgatggac gcgggtgagc ccgccgactc cgagggggcg atggacgccg 3480 

ccgaggacca ccggcagggc atcgcccgca accactacga ctgcgggtac gagatgcaca 3540 

cctgcctggg cgagatgtac gtgtccgacg aacgtttcac gcgaaacatc gacgccgcca 3600 

agccgggcct cgccgcctac atgcgcgacg cgatcctcgc caacgccgtc cggcacaccc 3660 

cctgagcggt ggtcgtggcc cgggtctccc gcccggtctc accccacggc tcactcccgg 3720 

gccacgacca ccgccgtccc gtacgcgcac acctcggtgc ccacgtccgc cgcctccgtc 3780 

acgtcgaaac ggaagatccc cgggtaccga gctcgtcagg tggcactttt cggggaaatg 3840 

tgcgcggaac ccctatttgt ttatttttct aaatacattc aaatatgtat ccgctcatga 3900 

gacaataacc ctgataaatg cttcaataat attgaaaaag gaagagtatg agtattcaac 3960 

atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 4020 
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cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga gtgggttaca 4080 

tcgaactgga tctcaacagc ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc 4140 

caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt attgacgccg 4200 

ggcaagagca actcggtcgc cgcatacact attctcagaa tgacttggtt gagtactcac 4260 

cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatgc agtgctgcca 4320 

taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4380 

agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat cgttgggaac 4440 

cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg 4500 

caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc cggcaacaat 4560 

taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg gcccttccgg 4620 

ctggctggtt tattgctgat aaatctggag ccggtgagcg tgggtctcgc ggtatcattg 4680 

cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg acggggagtc 4740 

aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca ctgattaagc 4800 

attggtaact gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt 4860 

tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt 4920 

aacgtgagtt ttcgttccac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt 4980 

gagatccttt ttttctgcgc gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag 5040 

cggtggtttg tttgccggat caagagctac caactctttt tccgaaggta actggcttca 5100 

gcagagcgca gataccaaat actgttcttc tagtgtagcc gtagttaggc caccacttca 5160 

agaactctgt agcaccgcct acatacctcg ctctgctaat cctgttacca gtggctgctg 5220 

ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5280 

cgcagcggtc gggctgaacg gggggttcgt gcacacagcc cagcttggag cgaacgacct 5340 

acaccgaact gagataccta cagcgtgagc tatgagaaag cgccacgctt cccgaaggga 5400 

gaaaggcgga caggtatccg gtaagcggca gggtcggaac aggagagcgc acgagggagc 5460 

ttccaggggg aaacgcctgg tatctttata gtcctgtcgg gtttcgccac ctctgacttg 5520 

agcgtcgatt tttgtgatgc tcgtcagggg ggcggagcct atggaaaaac gccagcaacg 5580 

cggccttttt acggttcctg gccttttgct ggccttttgc tcacatgttc tttcctgcgt 5640 

tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat accgctcgcc 5700 

gcagccgaac gaccgagcgc agcgagtcag tgagcgagga agcggaagag cgcccaatac 5760 
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gcaaaccgcc tctccccgcg cgttggccga ttcattaatg cagctggcac gactagagtc 5820 

ccgctgaggc ggcgtagcag gtcagccgcc ccagcggtgg tcaccaaccg gggtggaacg 5880 

gcgccggtat cgggtgtgtc cgtggcgctc attccaacct ccgtgtgttt gtgcaggttt 5940 

cgcgtgttgc agtccctcgc accggcaccc gcagcgaggg gctcacgggt gccggtgggt 6000 

cgactagttc agtgatggtg atggtgatgt cctcgagatc taagcttgga tccgcggccg 6060 

ctacgtagaa ttcccatggt atatctcctt cttaaagtta aacaaaatta tttctagacg 6120 

ccgtccacgc tgcctcctca cgtgacgtga ggtgcaagcc cggacgttcc gcgtgccacg 6180 

ccgtgagccg ccgcgtgccg tcggctccct cagcccgggc ggccgtggga gcccgcctcg 6240 

atatgtacac ccgagaagct cccagcgtcc tcctgggccg cgatactcga ccaccacgca 6300 

cgcacaccgc actaacgatt cggccggcgc tcgattcggc cggcgctcga ttcggccggc 6360 

gctcgattcg gccggcgctc gattcggccg gcgctcgatt cggccgagca gaagagtgaa 6420 

caaccaccga ccacgcttcc gctctgcgcg ccgtacccga cctacctccc gcagctcgaa 6480 

gcagctcccg ggagtaccgc cgtactcacc cgcctgtgct caccatccac cgacgcaaag 6540 

cccaacccga gcacacctct tgcaccaagg tgccgaccgt ggctttccgc tcgcagggtt 6600 

ccagaagaaa tcgaacgatc cagcgcggca aggttcaaaa agcaggggtt ggtggggagg 6660 

aggttttggg gggtgtcgcc gggatacctg atatggcttt gttttgcgta gtcgaataat 6720 

tttccatata gcctcggcgc gtcggactcg aatagttgat gtgggcgggc acagttgccc 6780 

catgaaatcc gcaacggggg gcgtgctgag cgatcggcaa tgggcggatg cggtgttgct 6840 

tccgcaccgg ccgttcgcga cgaacaacct ccaacgaggt cagtaccgga tgagccgcga 6900 

cgacgcattg gcaatgcggt acgtcgagca ttcaccgcac gcgttgctcg gatctatcgt 6960 

catcgactgc gatcacgttg acgccgcgat gcgcgcattc gagcaaccat ccgaccatcc 7020 

ggcgccgaac tgggtcgcac aatcgccgtc cggccgcgca cacatcggat ggtggctcgg 7080 

ccccaaccac gtgtgccgca ccgacagcgc ccgactgacg ccactgcgct acgcccaccg 7140 

catcgaaacc ggcctcaaga tcagcgtcgg cggcgatttc gcgtatggcg ggcaactgac 7200 

caaaaacccg attcaccccg attgggagac gatctacggc ccggccaccc cgtacacatt 7260 

gcggcagctg gccaccatcc acacaccccg gcagatgccg cgtcggcccg atcgggccgt 7320 

gggcctgggc cgcaacgtca ccatgttcga cgccacccgg cgatgggcat acccgcagtg 7380 

gtggcaacac cgaaacggaa ccggccgcga ctgggaccat ctcgtcctgc agcactgcca 7440 

cgccgtcaac accgagttca cgacaccact gccgttcacc gaagtacgcg ccaccgcgca 7500 
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atccatctcc 


aaatggatct 


ggcgcaat tt 


caccgaagaa 


cagtaccgag 


cccgacaagc 


( ODD 


gcatctcggt 


caaaaaggcg 


gcaaggcaac 


gacactcgcc 


aaacaagaag 


ccgtccgaaa 


/ oZO 


caatgcaaga 


aagtacgacg 


aacatacgat 


gcgagaggcg 


at tatctgat 


gggeggagee 


( boU 


aaaaatccgg 


tgcgccgaaa 


gatgacggca 


gcagcagcag 


ccgaaaaat t 


cggtgcctcc 


1 (40 


actcgcacaa 


tccaacgct t 


gtt tgctgag 


ccgcgtgacg 


at tacctegg 


ccgtgcgaaa 


70AA 

7800 


gctcgccgtg 


acaaagctgt 


cgagctgcgg 


aagcaggggt 


tgaagtaccg 


ggaaatcgee 


t ci o a 

7860 


gaagcgatgg 


aactctcgac 


cgggatcgtc 


ggccgattac 


tgcacgacgc 


ccgcaggcac 


T A O A 

7920 


ggcgagattt 


cagcggagga 


tctgtcggcg 


taaccaagtc 


agcgggttgt 


egggttcegg 


7980 


ccggcgctcg 


gcactcggac 


cggccggcgg 


atggtgttct 


gcctctggcg 


cagcgtcagc 


8040 


taccgccgaa 


ggcctgtcat 


cgaccggct t 


cgactgaagt 


atgagcaacg 


tcacagcctg 


8100 


tgattggatg 


atccgctcac 


gctcgaccgc 


tacctgt tea 


gctgccgccc 


gctgggcatg 


8160 


agcaacggcc 


aactctcgt t 


caa 








8183 



<210> 112 
<211> 8123 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seauence:vector 
pTip-LCHl 

<400> 112 

gagctcgacc gcgcgggtcc eggaegggga agagegggga getttgecag agagegaega 60 

cttccccttg cgttggtgat tgccggtcag ggcagccatc cgccatcgtc gcgtagggtg 120 

tcacacccca ggaatcgcgt cactgaacac ageagceggt aggacgacca tgactgagtt 180 

ggacaccatc geaaatcegt ccgatcccgc ggtgcagcgg atcatcgatg tcaccaagcc .240 

gtcacgatcc aacataaaga caaegttgat egaggaegtc gagcccctca tgcacagcat 300 

cgcggccggg gtggagttca tcgaggtcta cggcagcgac agcagtcctt ttccatctga 360 
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gttgctggat ctgtgcgggc ggcagaacat 
cccggccagg ttcggcgata tcgcgagccg 
gaagatcgtc gggaacatcg gcgcgatagt 
gatcatcctg gtggacagtg acatcaccag 
ccgaggttac gtcttctccc ttcccgtcgt 
cattcgggac agcggtatgc agctgatgac 
ggaactcggg gacaatccgg atcggctggc 
ttccgacctg ttcgaggagg cgtcttccgc 
cgagtctctc aacgtttccg tttccctcgg 
tctcgcggcc aaccgataag cgcctctgtt 
cgtcagtgat gatcacctca cacggcagcg 
gtggtccggg cgggcactcc tcgaaggcgc 
tagagtaacg ggctactccg tttaacggac 
agcctgcatg gggcattccg ccgtgaaccc 
agcaaagatc acctggcgcc gatgagtaag 
cgagatgaaa tctaacaatg cgctcatcgt 
aggcataggc ttggttatgc cggtactgcc 
cagcatcgcc agtcactatg gcgtgctgct 
cgcacccgtt ctcggagcac tgtccgaccg 
gctacttgga gccactatcg actacgcgat 
ctacgccgga cgcatcgtgg ccggcatcac 
tatcgccgac atcaccgatg gggaagatcg 
tttcggcgtg ggtatggtgg caggccccgt 
gcatgcacca ttccttgcgg cggcggtgct 
cctaatgcag gagtcgcata agggagagcg 
agtcagctcc ttccggtggg cgcggggcat 
ctttatcatg caactcgtag gacaggtgcc 
ccgctttcgc tggagcgcga cgatgatcgg 
cgccctcgct caagccttcg tcactggtcc 



accggtccgc 


ctcatcgact 


cc tcga t cgt 


/ion 


gcgtggggac 


gtcgtcgt tc 


tcgacggggt 


/ion 


acgcacgtcg 


ctcgcgctcg 


gagcgtcggg 


n a n 


catcgcggac 


cggcgtctcc 


aaagggccag 


bUU 


tctctccggt 


cgcgaggagg 


ccatcgcc t t 


cc. n 


gctcaaggcg 


gatggcgaca 


XXX^«./-pX^.<->rt 

tt tccgtgaa 


Ton 

7Z0 


cttgctgttc 


ggcagcgaaa 


agggtgggcc 


to n 

780 


ctcggt ttcc 


atccccatga 


tgagccagac 


840 


aatcgcgctg 


cacgagagga 


tcgacaggaa 


900 


cctcggacgc 


tcggttcctc 


gacctcgatt 


960 


atcaccactg 


acatatcgag 


gtcaacggtc 


1020 


ggccgacgcc 


ct tgaacgac 


tcgatgactc 


1080 


cccgt tctca 


cgct ttaggc 


t tgaccccgg 


1 140 


ggtggaatgc 


ccccggcacc 


cgggctt tec 


1200 


gcgtacagaa 


ccactccaca 


ggaggaccgt 


1260 


catcctcggc 


accgtcaccc 


tggatgctgt 


1 o n o 

1320 


gggcctcttg 


cgggatatcg 


tccat tccga 


1 o o n 

U80 


agcgctatat 


gcgttgatgc 


aatttct atg 


1440 


ctttggccgc 


cgcccagtcc 


tgetcget tc 


1 r r\ n 

1500 


catggcgacc 


acacccgtcc 


tgtggat tct 


15o0 


cggcgccaca 


ggtgcggt tg 


ctggcgccta 


icon 
lbZO 


ggctcgccac 


t tcgggctca 


tgageget tg 


icon 
lboO 


ggccggggga 


ctgt tgggcg 


j-is-tnXj-iXs-ij-tXX 

ccatctcct t 


1 7 /i n 
1 (40 


caacggcctc 


aacctac tac 


tgggctget t 


1 onn 
loUU 


t cgtccgatg 


ccc t tgagag 


cc t tcaaccc 


1 &fin 


gactatcgtc 


gccgcactta 


tgactgtctt 


1920 


ggcagcgctc 


tgggtcattt 


teggegagga 


1980 


cctgtcgctt 


gcggtattcg 


gaatcttgea 


2040 


cgccaccaaa 


cgtttcggcg 


agaagcaggc 


2100 
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cattatcgcc ggcatggcgg ccgacgcgct gggctacgtc ttgctggcgt tcgcgacgcg 2160 

aggctggatg gccttcccca ttatgattct tctcgcttcc ggcggcatcg ggatgcccgc 2220 

gttgcaggcc atgctgtcca ggcaggtaga tgacgaccat cagggacagc ttcaaggatc 2280 

gctcgcggct cttaccagcc taacttcgat cattggaccg ctgatcgtca cggcgattta 2340 

tgccgcctcg gcgagcacat ggaacgggtt ggcatggatt gtaggcgccg ccctatacct 2400 

tgtctgcctc cccgcgttgc gtcgcggtgc atggagccgg gccacctcga cctgaatgga 2460 

agccggcggc acctcgctaa cggattcacc actccaagaa ttggagccaa tcaattcttg 2520 

cggagaactg tgaatgcgca aaccaaccct tggcagaaca tatccatcgc gtccgccatc 2580 

tccagcagcc gcacgcggcg catctcgggc agcgttgggt cctggccacg ggtgcgcatg 2640 

atcgtgctcc tgtcgttgag gactagaatt gatctcctcg accgccaatt gggcatctga 2700 

gaatcatctg cgtttctcgc acgcaacgta cttgcaacgt tgcaactcct agtgttgtga 2760 

atcacacccc accggggggt gggattgcag tcaccgattt ggtgggtgcg cccaggaaga 2820 

tcacgtttac ataggagctt gcaatgagct actccgtggg acaggtggcc ggcttcgccg 2880 

gagtgacggt gcgcacgctg caccactacg acgacatcgg cctgctcgta ccgagcgagc 2940 

gcagccacgc gggccaccgg cgctacagcg acgccgacct cgaccggctg cagcagatcc 3000 

tgttctaccg ggagctgggc ttcccgctcg acgaggtcgc cgccctgctc gacgacccgg 3060 

ccgcggaccc gcgcgcgcac ctgcgccgcc agcacgagct gctgtccgcc cggatcggga 3120 

aactgcagaa gatggcggcg gccgtggagc aggcgatgga ggcacgcagc atgggaatca 3180 

acctcacccc ggaggagaag ttcgaggtct tcggcgactt cgaccccgac cagtacgagg 3240 

aggaggtccg ggaacgctgg gggaacaccg acgcctaccg ccagtccaag gagaagaccg 3300 

cctcgtacac caaggaggac tggcagcgca tccaggacga ggccgacgag ctcacccggc 3360 

gcttcgtcgc cctgatggac gcgggtgagc ccgccgactc cgagggggcg atggacgccg 3420 

ccgaggacca ccggcagggc atcgcccgca accactacga ctgcgggtac gagatgcaca 3480 

cctgcctggg cgagatgtac gtgtccgacg aacgtttcac gcgaaacatc gacgccgcca 3540 

agccgggcct cgccgcctac atgcgcgacg cgatcctcgc caacgccgtc cggcacaccc 3600 

cctgagcggt ggtcgtggcc cgggtctccc gcccggtctc accccacggc tcactcccgg 3660 

gccacgacca ccgccgtccc gtacgcgcac acctcggtgc ccacgtccgc cgcctecgtc 3720 

acgtcgaaac ggaagatccc cgggtaccga gctcgtcagg tggcactttt cggggaaatg 3780 

tgcgcggaac ccctatttgt ttatttttct aaatacattc aaatatgtat ccgctcatga 3840 
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gacaataacc ctgataaatg cttcaataat attgaaaaag gaagagtatg agtattcaac 3900 

atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 3960 

cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga gtgggttaca 4020 

tcgaactgga tctcaacagc ggtaagatcc. ttgagagttt tcgccccgaa gaacgttttc 4080 

caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt attgacgccg 4140 

ggcaagagca actcggtcgc cgcatacact attctcagaa tgacttggtt gagtactcac 4200 

cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatgc agtgctgcca 4260 

taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4320 

agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat cgttgggaac 4380 

cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg 4440 

caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc cggcaacaat 4500 

taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg gcccttccgg 4560 

ctggctggtt tattgctgat aaatctggag ccggtgagcg tgggtctcgc ggtatcattg 4620 

cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg acggggagtc 4680 

aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca ctgattaagc 4740 

attggtaact gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt 4800 

tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt 4860 

aacgtgagtt ttcgttccac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt 4920 

gagatccttt ttttctgcgc gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag 4980 

cggtggtttg tttgccggat caagagctac caactctttt tccgaaggta actggcttca 5040 

gcagagcgca gataccaaat actgttcttc tagtgtagcc gtagttaggc caccacttca 5100 

agaactctgt agcaccgcct acatacctcg ctctgctaat cctgttacca gtggctgctg 5160 

ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5220 

cgcagcggtc gggctgaacg gggggttcgt gcacacagcc cagcttggag cgaacgacct 5280 

acaccgaact gagataccta cagcgtgagc tatgagaaag cgccacgctt cccgaaggga 5340 

gaaaggcgga caggtatccg gtaagcggca gggtcggaac aggagagcgc acgagggagc 5400 

ttccaggggg aaacgcctgg tatctttata gtcctgtcgg gtttcgccac ctctgacttg 5460 

agcgtcgatt tttgtgatgc tcgtcagggg ggcggagcct atggaaaaac gccagcaacg 5520 

cggccttttt acggttcctg gccttttgct ggccttttgc tcacatgttc tttcctgcgt 5580 
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tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat accgctcgcc 5640 

gcagccgaac gaccgagcgc agcgagtcag tgagcgagga agcggaagag cgcccaatac 5700 

gcaaaccgcc tctccccgcg cgttggccga ttcattaatg cagctggcac gactagagtc 5760 

ccgctgaggc ggcgtagcag gtcagccgcc ecagcggtgg tcaccaaccg gggtggaacg 5820 

gcgccggtat cgggtgtgtc cgtggcgctc attccaacct ccgtgtgttt gtgcaggttt 5880 

cgcgtgttgc agtccctcgc accggcaccc gcagcgaggg gctcacgggt gccggtgggt 5940 

cgactagttc agtgatggtg atggtgatgt cctcgagatc taagcttgga tccgcggccg 6000 

ctacgtagaa ttcccatggt atatctcctt cttaaagtta aacaaaatta tttctagacg 6060 

ccgtccacgc tgcctcctca cgtgacgtga ggtgcaagcc cggacgttcc gcgtgccacg 6120 

ccgtgagccg ccgcgtgccg tcggctccct cagcccgggc ggccgtggga gcccgcctcg 6180 

atatgtacac ccgagaagct cccagcgtcc tcctgggccg cgatactcga ccaccacgca 6240 

cgcacaccgc actaacgatt cggccggcgc tcgattcggc cggcgctcga ttcggccggc 6300 

gctcgattcg gccggcgctc gattcggccg gcgctcgatt cggccgagca gaagagtgaa 6360 

caaccaccga ccacgcttcc gctctgcgcg ccgtacccga cctacctccc gcagctcgaa 6420 

gcagctcccg ggagtaccgc cgtactcacc cgcctgtgct caccatccac cgacgcaaag 6480 

cccaacccga gcacacctct tgcaccaagg tgccgaccgt ggctttccgc tcgcagggtt 6540 

ccagaagaaa tcgaacgatc cagcgcggca aggttcaaaa agcaggggtt ggtggggagg 6600 

aggttttggg gggtgtcgcc gggatacctg atatggcttt gttttgcgta gtcgaataat 6660 

tttccatata gcctcggcgc gtcggactcg aatagttgat gtgggcgggc acagttgccc 6720 

catgaaatcc gcaacggggg gcgtgctgag cgatcggcaa tgggcggatg cggtgttgct 6780 

tccgcaccgg ccgttcgcga cgaacaacct ccaacgaggt cagtaccgga tgagccgcga 6840 

cgacgcattg gcaatgcggt acgtcgagca ttcaccgcac gcgttgctcg gatctatcgt 6900 

catcgactgc gatcacgttg acgccgcgat gcgcgcattc gagcaaccat ccgaccatcc 6960 

ggcgccgaac tgggtcgcac aatcgccgtc cggccgcgca cacatcggat ggtggctcgg 7020 

ccccaaccac gtgtgccgca ccgacagcgc ccgactgacg ccactgcgct acgcccaccg 7080 

catcgaaacc ggcctcaaga tcagcgtcgg cggcgatttc gcgtatggcg ggcaactgac 7140 

caaaaacccg attcaccccg attgggagac gatctacggc' ccggccaccc cgtacacatt 7200 

gcggcagctg gccaccatcc acacaccccg gcagatgccg cgtcggcccg atcgggccgt 7260 

gggcctgggc cgcaacgtca ccatgttcga cgccacccgg cgatgggcat acccgcagtg 7320 
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gtggcaacac 


cgaaacggaa 


ccggccgcga 


ctgggaccat 


ctcgtcctgc 


age ac l gec d 




cgccgtcaac 


accgagttca 


cgacaccact 


gccgt tcacc 


gaagt aegeg 


ccaccgcgca 




atccatctcc 


aaatggatct 


ggcgcaat t t 


caccgaagaa 


cagt accgag 


cccgacaagc 


7 nnn 


gcatctcggt 


caaaaaggcg 


gcaaggcaac 


gacactcgcc 


aaacaagaag 


ccgtccgaaa 


7i;cn 
1 ODl) 


caatgcaaga 


aagtacgacg 


aacatacgat 


gcgagaggcg 


at t a tc tgat 


gggeggagee 




aaaaatccgg 


tgcgccgaaa 


gatgacggca 


gcagcagcag 


ccgaaaaatt 


cggtgcctcc 


i c o n 


actcgcacaa 


tccaacgctt 


gtttgctgag 


ccgcgtgacg 


at tacctegg 


ccgtgcgaaa 


77/1 A 


gctcgccgtg 


acaaagctgt 


cgagctgcgg 


aagcaggggt 


tgaagt accg 


ggaaatcgee 


70AA 

/ oUU 


gaagcgatgg 


aactctcgac 


x i 
cgggatcgtc 


ggccgat tac 


tgcacgacgc 


ccgcaggcac 


7Qf? A 

/ obU 


ggcgagattt 


cagcggagga 


tctgtcggcg 


taaccaagtc 


agegggt tgt 


egggt teegg 




ccggcgctcg 


gcactcggac 


cggccggcgg 


atggtgt tct 


gcctctggcg 


cagcgtcagc 


7980 


taccgccgaa 


ggcctgtcat 


cgaccggct t 


cgactgaagt 


atgagcaacg 


tcacagcctg 


8040 


tgattggatg 


atccgctcac 


gctcgaccgc 


tacctgt tea 


gctgccgccc 


gctgggcatg 


8100 


agcaacggcc 


aactctcgtt 


caa 








8123 



<210> 113 
<211> 8184 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : vector 
pTip-LCH2 

<400> 113 

gagctcgacc gcgcgggtcc eggaegggga agagegggga getttgecag agagegaega 60 

cttccccttg cgttggtgat tgccggtcag ggcagccatc cgccatcgtc gcgtagggtg 120 

tcacacccca ggaatcgcgt cactgaacac ageagceggt aggacgacca tgactgagtt 180 

ggacaccatc geaaatcegt ccgatcccgc ggtgcagcgg atcatcgatg tcaccaagcc 240 
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gtcacgatcc aacataaaga caacgttgat 
cgcggccggg gtggagttca tcgaggtcta 
gttgctggat ctgtgcgggc ggcagaacat 
caaccagttg ttcaaggggg agcggaaggc 
cccggccagg ttcggcgata tcgcgagccg 
gaagatcgtc gggaacatcg gcgcgatagt 
gatcatcctg gtggacagtg acatcaccag 
ccgaggttac gtcttctccc ttcccgtcgt 
cattcgggac agcggtatgc agctgatgac 
ggaactcggg gacaatccgg atcggctggc 
ttccgacctg ttcgaggagg cgtcttccgc 
cgagtctctc aacgtttccg tttccctcgg 
tctcgcggcc aaccgataag cgcctctgtt 
cgtcagtgat gatcacctca cacggcagcg 
gtggtccggg cgggcactcc tcgaaggcgc 
tagagtaacg ggctactccg tttaacggac 
agcctgcatg gggcattccg ccgtgaaccc 
agcaaagatc acctggcgcc gatgagtaag 
cgagatgaaa tctaacaatg cgctcatcgt 
aggcataggc ttggttatgc cggtactgcc 
cagcatcgcc agtcactatg gcgtgctgct 
cgcacccgtt ctcggagcac tgtccgaccg 
gctacttgga gccactatcg actacgcgat 
ctacgccgga cgcatcgtgg ccggcatcac 
tatcgccgac atcaccgatg gggaagatcg 
tttcggcgtg ggtatggtgg caggccccgt 
gcatgcacca ttccttgcgg cggcggtgct 
cctaatgcag gagtcgcata agggagagcg 
agtcagctcc ttccggtggg cgcggggcat 



cgaggacgtc 


gagcccc tea 


t gcacagcat 




cggcagcgac 


agcagtcct t 


t tccatc tga 


OCA 

obu 


accggtccgc 


ctcatcgac t 


cctcgat cgt 


/ion 


caagacat tc 


ggcatcgccc 


gcg tccc leg 


a q n 


gcgtggggac 


gtcgtcgt tc 


tegaeggggt 




acgcacgtcg 


ctcgcgctcg 


gagegteggg 


bUU 


catcgcggac 


cggcgtctcc 


aaagggccag 


c c n 
bbU 


tctctccggt 


cgegaggagg 


ccatcgcct t 


7Z0 


gctcaaggcg 


gatggegaca 


t ttccgtgaa 


780 


cttgctgttc 


ggcagcgaaa 


agggtgggcc 


o a a 

840 


ctcggtt tec 


atccccatga 


tgagecagae 


a a a 

900 


aatcgcgctg 


cacgagagga 


tcgacaggaa 


a p n 

960 


cctcggacgc 


teggt tcctc 


gacctcgat t 


1 a o a 

1020 


atcaccactg 


acatatcgag 


gtcaacggtc 


1 r\ a a 

1080 


ggccgacgcc 


cttgaacgac 


tcgatgactc 


1 1 /in 

H40 


cccgttctca 


cget t taggc 


t tgaccccgg 


1 O A A 

1200 


ggtggaatgc 


ccccggcacc 


egggett tec 


1 O P A 

1260 


gcgtacagaa 


ccactccaca 


ggaggaccgt 


1 o o n 

loZO 


catcctcggc 


accgtcaccc 


tggatgctgt 


1 0 O A 

1380 


gggcctcttg 


egggatateg 


tccat tccga 


1 a a n 
1440 


agegctatat 


gcgt tgatgc 


aat t tct atg 


1 enn 


ct t tggcege 


cgcccagtcc 


tgc teget tc 


1 r n 


catggcgacc 


acacccgtcc 


t gtggat tct 


1 £9fi 

1 OZU 


cggcgccaca 


ggtgcggt tg 


ctggcgcct a 


1 fiQA 

1 Doll 


ggctcgccac 


t teggge tea 


tgagege t tg 


1 7 a n 


ggccggggga 


ctgttgggcg 


ccatctcctt 


1800 


caacggcctc 


aacctactac 


tgggctgett 


1860 


tegtccgatg 


cccttgagag 


cct tcaaccc 


1920 


gaetategtc 


gccgcactta 


tgactgtctt 


1980 
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ctttatcatg caactcgtag gacaggtgcc ggcagcgctc tgggtcat.tt tcggcgagga 2040 

ccgctttcgc tggagcgcga cgatgatcgg cctgtcgctt gcggtattcg gaatcttgca 2100 

cgccctcgct caagccttcg tcactggtcc cgccaccaaa cgtttcggcg agaagcaggc 2160 

cattatcgcc ggcatggcgg ccgacgcgct gggctacgtc ttgctggcgt tcgcgacgcg 2220 

aggctggatg gccttcccca ttatgattct tctcgcttcc ggcggcatcg ggatgcccgc 2280 

gttgcaggcc atgctgtcca ggcaggtaga tgacgaccat cagggacagc ttcaaggatc 2340 

gctcgcggct cttaccagcc taacttcgat cattggaccg ctgatcgtca cggcgattta 2400 

tgccgcctcg gcgagcacat ggaacgggtt ggcatggatt gtaggcgccg ccctatacct 2460 

tgtctgcctc cccgcgttgc gtcgcggtgc atggagccgg gccacctcga cctgaatgga 2520 

agccggcggc acctcgctaa cggattcacc actccaagaa ttggagccaa tcaattcttg 2580 

cggagaactg tgaatgcgca aaccaaccct tggcagaaca tatccatcgc gtccgccatc 2640 

tccagcagcc gcacgcggcg catctcgggc agcgttgggt cctggccacg ggtgcgcatg 2700 

atcgtgctcc tgtcgttgag gactagaatt gatctcctcg accgccaatt gggcatctga 2760 

gaatcatctg cgtttctcgc acgcaacgta cttgcaacgt tgcaactcct agtgttgtga 2820 

atcacacccc accggggggt gggattgcag tcaccgattt ggtgggtgcg cccaggaaga 2880 

tcacgtttac ataggagctt gcaatgagct actccgtggg acaggtggcc ggcttcgccg 2940 

gagtgacggt gcgcacgctg caccactacg acgacatcgg cctgctcgta ccgagcgagc 3000 

gcagccacgc gggccaccgg cgctacagcg acgccgacct cgaccggctg cagcagatcc 3060 

tgttctaccg ggagctgggc ttcccgctcg acgaggtcgc cgccctgctc gacgacccgg 3120 

ccgcggaccc gcgcgcgcac ctgcgccgcc agcacgagct gctgtccgcc cggatcggga 3180 

aactgcagaa gatggcggcg gccgtggagc aggcgatgga ggcacgcagc atgggaatca 3240 

acctcacccc ggaggagaag ttcgaggtct tcggcgactt cgaccccgac cagtacgagg 3300 

aggaggtccg ggaacgctgg gggaacaccg acgcctaccg ccagtccaag gagaagaccg 3360 

cctcgtacac caaggaggac tggcagcgca tccaggacga ggccgacgag ctcacccggc 3420 

gcttcgtcgc cctgatggac gcgggtgagc ccgccgactc cgagggggcg atggacgccg 3480 

ccgaggacca ccggcagggc atcgcccgca accactacga ctgcgggtac gagatgcaca 3540 

cctgcctggg cgagatgtac gtgtccgacg aacgtttcac gcgaaacatc gacgccgcca 3600 

agccgggcct cgccgcctac atgcgcgacg cgatcctcgc caacgccgtc cggcacaccc 3660 

cctgagcggt ggtcgtggcc cgggtctccc gcccggtctc accccacggc tcactcccgg 3720 
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gccacgacca ccgccgtccc gtacgcgcac acctcggtgc ccacgtccgc cgcctccgtc 3780 

acgtcgaaac ggaagatccc cgggtaccga gctcgtcagg tggcactttt cggggaaatg 3840 

tgcgcggaac ccctatttgt ttatttttct aaatacattc aaatatgtat ccgctcatga 3900 

gacaataacc ctgataaatg cttcaataat attgaaaaag gaagagtatg agtattcaac 3960 

atttccgtgt cgcccttatt cccttttttg cggcattttg ccttcctgtt tttgctcacc 4020 

cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga gtgggttaca 4080 

tcgaactgga tctcaacagc ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc 4140 

caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt attgacgccg 4200 

ggcaagagca actcggtcgc cgcatacact attctcagaa tgacttggtt gagtactcac 4260 

cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatgc agtgctgcca 4320 

taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4380 

agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat cgttgggaac 4440 

cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg 4500 

caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc cggcaacaat 4560 

taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg gcccttccgg 4620 

ctggctggtt tattgctgat aaatctggag ccggtgagcg tgggtctcgc ggtatcattg 4680 

cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg acggggagtc 4740 

aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca ctgattaagc 4800 

attggtaact gtcagaccaa gtttactcat atatacttta gattgattta aaacttcatt 4860 

tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatccctt 4920 

aacgtgagtt ttcgttccac tgagcgtcag accccgtaga aaagatcaaa ggatcttctt 4980 

gagatccttt ttttctgcgc gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag 5040 

cggtggtttg tttgccggat caagagctac caactctttt tccgaaggta actggcttca 5100 

gcagagcgca gataccaaat actgttcttc tagtgtagcc gtagttaggc caccacttca 5160 

agaactctgt agcaccgcct acatacctcg ctctgctaat cctgttacca gtggctgctg 5220 

ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5280 

cgcagcggtc gggctgaacg gggggttcgt gcacacagcc cagcttggag cgaacgacct 5340 

acaccgaact gagataccta cagcgtgagc tatgagaaag cgccacgctt cccgaaggga 5400 

gaaaggcgga caggtatccg gtaagcggca gggtcggaac aggagagcgc acgagggagc 5460 
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ttccaggggg aaacgcctgg tatctttata gtcctgtcgg gtttcgccac ctctgacttg 5520 

agcgtcgatt tttgtgatgc tcgtcagggg ggcggagcct atggaaaaac gccagcaacg 5580 

cggccttttt acggttcctg gccttttgct ggccttttgc tcacatgttc tttcctgcgt 5640 

tatcccctga ttctgtggat aaccgtatta ccgcctttga gtgagctgat accgctcgcc 5700 

gcagccgaac gaccgagcgc agcgagtcag tgagcgagga agcggaagag cgcccaatac 5760 

gcaaaccgcc tctccccgcg cgttggccga ttcattaatg cagctggcac gactagagtc 5820 

ccgctgaggc ggcgtagcag gtcagccgcc ccagcggtgg tcaccaaccg gggtggaacg 5880 

gcgccggtat cgggtgtgtc cgtggcgctc attccaacct ccgtgtgttt gtgcaggttt 5940 

cgcgtgttgc agtccctcgc accggcaccc gcagcgaggg gctcacgggt gccggtgggt 6000 

cgactagttc agtgatggtg atggtgatgt cctcgagatc taagcttgga tccgcggccg 6060 

ctacgtagaa ttcccatatg tatatctcct tcttaaagtt aaacaaaatt atttctagac 6120 

gccgtccacg ctgcctcctc acgtgacgtg aggtgcaagc ccggacgttc cgcgtgccac 6180 

gccgtgagcc gccgcgtgcc gtcggctccc tcagcccggg cggccgtggg agcccgcctc 6240 

gatatgtaca cccgagaagc tcccagcgtc ctcctgggcc gcgatactcg accaccacgc 6300 

acgcacaccg cactaacgat tcggccggcg ctcgattcgg ccggcgctcg attcggccgg 6360 

cgctcgattc ggccggcgct cgattcggcc ggcgctcgat tcggccgagc agaagagtga 6420 

acaaccaccg accacgcttc cgctctgcgc gccgtacccg acctacctcc cgcagctcga 6480 

agcagctccc gggagtaccg ccgtactcac ccgcctgtgc tcaccatcca ccgacgcaaa 6540 

gcccaacccg agcacacctc ttgcaccaag gtgccgaccg tggctttccg ctcgcagggt 6600 

tccagaagaa atcgaacgat ccagcgcggc aaggttcaaa aagcaggggt tggtggggag 6660 

gaggttttgg ggggtgtcgc cgggatacct gatatggctt tgttttgcgt agtcgaataa 6720 

ttttccatat agcctcggcg cgtcggactc gaatagttga tgtgggcggg cacagttgcc 6780 

ccatgaaatc cgcaacgggg ggcgtgctga gcgatcggca atgggcggat gcggtgttgc 6840 

ttccgcaccg gccgttcgcg acgaacaacc tccaacgagg tcagtaccgg atgagccgcg 6900 

acgacgcatt ggcaatgcgg tacgtcgagc attcaccgca cgcgttgctc ggatctatcg 6960 

tcatcgactg cgatcacgtt gacgccgcga tgcgcgcatt cgagcaacca tccgaccatc 7020 

cggcgccgaa ctgggtcgca caatcgccgt ccggccgcgc acacatcgga tggtggctcg 7080 

gccccaacca cgtgtgccgc accgacagcg cccgactgac gccactgcgc tacgcccacc 7140 

gcatcgaaac cggcctcaag atcagcgtcg gcggcgattt cgcgtatggc gggcaactga 7200 
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